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      Shout joyfully to the LORD, all the earth.  
      Serve the LORD with gladness; 
         Come before Him with joyful singing.  
      Know that the LORD Himself is God; 
         It is He who has made us, and not we ourselves; 
         We are His people and the sheep of His pasture.  
      Enter His gates with thanksgiving 
         And His courts with praise  
         Give thanks to Him, bless His name.  
      For the LORD is good; 
         His loving-kindness is everlasting 
         And His faithfulness to all generations. 
 
~ Psalm 100, NASB 
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 Thanks for sticking it through with me and being a great friend.  
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To shed light on the psychophysiology of sex and gender, this study examined the 
influence of sex, gender traits and contexts on cardiovascular responses in 
Singaporean undergraduates. Ethnicity was included to extend the generality of 
findings. Participants were 51 Chinese (25 males, 26 females), 51 Malays (25 males, 
26 females), and 47 Indians (24 males, 23 females) who underwent ambulatory blood 
pressure and impedance monitoring. Three-way interactions between sex, gender 
traits and context on physiological responses confirm that sex and gender significantly 
influenced responses to stress with these effects moderated by context. Sex, trait 
agency and context influenced diastolic blood pressure (DBP) and heart rate (HR). At 
home, trait agency was unrelated to DBP in men although it was positively related to 
DBP in women. However, trait agency was negatively related to HR in men where 
this relationship was stronger at school/work compared to home. Additionally, sex, 
trait communion and context influenced HR. In females, trait communion had a 
negative effect on HR where this relationship was stronger at school/work than home. 
In males, trait communion was unrelated to HR. Therefore, the results suggest that sex 
and gender traits differentially influence the appraisal of the same situational context 
between men and women. 
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Chapter 1  
Introduction 
Men and women are different. Folk psychology posits that men are typically 
“masculine” and women, “feminine”. This extends to both personality and behaviour. 
Albeit this clear-cut dichotomy between the sexes, complexities embedded in the 
enigmatic concept of gender still continue to disconcert psychologists. Beginning 
from simple studies investigating innate sex differences (Maccoby & Jacklin, 1974) to 
sex-related personalities (Bem, 1974, 1981b; Spence, 1984; Spence & Helmreich, 
1978), research in sex and gender currently conceptualises sex as a social category 
(Ashmore & Sewell, 1998; Deaux, 1984, 1985; Wallston, 1987). Despite the maturity 
of work on observable sex differences, few have addressed the influence of sex and 
gender on cognitive appraisals which are indexed by physiological responses to stress. 
With the advent of modern technology and the use of cardiovascular monitors 
in psychology laboratories, researchers have repeatedly established reliable 
relationships between cognitive appraisal and physiological responses (Blascovich et 
al., 2002; Blascovich et al., 1978; Blascovich & Tomaka, 1996; Tomaka et al., 1993; 
Tomaka et al., 1997). Also, it has been noted that meaningful physiological indexes 
can bear close relationships to psychological constructs they ostensibly index 
(Cacioppo et al., 2000); this type of relationship allows for the relatively precise 
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interpretation of changes in physiology in terms of changes in psychological 
processes (Blascovich et al., 2002).  
Physiological indices have the advantage of being on-line, as they are 
measured simultaneously alongside behaviour and psychological states (Blascovich, 
2000). This allows for investigators to track psychological changes along with 
changes in perceived environmental demands. Covert measures, such as physiological 
ones, also reduce concerns over the contamination of measures by social desirability 
and demand characteristics present during data acquisition (Blascovich et al., 2002).   
Since many important behavioural domains are fundamentally linked to 
physiological responses (Blascovich & Tomaka, 1996), perhaps sex differences in 
human behaviour may be better understood with the use of physiological variables. 
Despite the scope and depth of work on linking emotional responses and cognitive 
appraisals to physiology, only a handful of researchers (see Frankenhaeuser, 1983; 
Helgeson, 1994) have proposed that sex differences in physiological responses to 
stress may stem from sex differences in appraisals of contextual stressors.  
As will be reviewed, mainstream research in psychophysiology has interpreted 
sex differences in physiological responses from a standpoint of health while ignoring 
the effect of sex and gender on cognitive appraisals. Similarly, sex and gender 
research has generally relied purely on a dispositional approach while neglecting 
physiological data as a way of explaining behaviour. Clearly, there is much to be 
gained from the bridging of these fields. 
While the inclusion of different ethnicities strengthens the generalisability of 
findings, an overwhelming majority of the studies on sex differences in 
psychophysiology engaged participants composed solely or predominantly of one 
ethnic group (Saab et al., 1997). This is also characteristic of sex and gender research. 
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The present study therefore attempts to provide a bird’s eye view of the workings of 
sex and gender on cognitive appraisal indexed by physiological responses by bridging 
the disparate bodies of research on sex and gender, cognitive appraisals and 
physiological responses to stress. This was done by examining the effects of sex, 
gender traits, and context on ambulatory cardiovascular responses in an ethnically 
diverse Asian population.  
 
 
1.1 Sex and Gender, Race and Ethnicity 
Sex and gender are somewhat confounded as males are assumed to have stereotypical 
masculine qualities and females, stereotypical feminine characteristics. Despite the 
ease with which laypersons substitute “sex” for “gender”, and the dated use of sex as 
a proxy for gender (Reevy & Maslach, 2001), subject-matter experts have long made 
the useful conceptual distinction between them. Sex relates to the biological 
categories of male and female – their genetic and hormonal make-ups (Pollard & 
Hyatt, 1999). Gender translates to the psychological facets of these two categories that 
are believed to be shaped by socio-cultural variables (Ashmore & Sewell, 1998; Best 
& Williams, 1997; Deaux, 1985) or acculturation  (Pollard & Hyatt, 1999); these 
include personality traits, values, beliefs, attitudes, cognitions, and scripts for 
behaviour. To make the separation between male and female gender, the terms 
masculinity and femininity are respectively used. 
 The relationship between race and ethnicity parallels that of sex and gender. 
Race is based on biological or genetic differentiation between groups (Whitfield & 
McClearn, 2005) and ethnicity describes membership based on common culture traits 
that distinguish one people from another (Smedley & Smedley, 2005). Notably, use of 
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“race” is unfounded due to a lack of genetic homogeneity within ethnic groups 
(Anderson, 1989) which has prompted some to regard the term as a social 
construction (Bradby, 2003; Littlefield et al., 1982; Watkins & Eaker, 1986). Hence, 
ethnicity instead of race is used to avoid the presumption that this category represents 
true or fixed genetic differences. 
 
 
1.2 Differences in Physiological Responses  
1.2.1 Pressor and Heart Rate Responses 
From a review (see Saab, 1989) and a meta-analysis (see Stoney et al., 1987), reliable 
sex differences in cardiovascular responses to stress have been confirmed. Men have 
higher basal systolic blood pressure (SBP) compared to women while the converse 
holds for heart rate (HR). Sex differences in basal diastolic blood pressure (SBP) 
remain equivocal (see Saab, 1989; cf. Stoney et al. 1978). 
An epidemiological study reported that Singaporean men had higher SBP and 
DBP compared to women (Hughes et al., 1990). Malays also tend to have higher 
mean SBP and DBP than the other two ethnic groups, whereas Chinese and Indians 
were not different (Hughes et al., 1990). Unfortunately, HR was not examined and no 
sex by ethnicity interaction on blood pressure (BP) was reported.  
 In examining cardiovascular responses to stress, attention has focused mainly 
on physiological reactivity (Saab, 1989). Across different laboratory stressors, women 
have higher HR and lower SBP reactivity compared to men (Polefrone & Manuck, 
1987; Stoney et al., 1987; Stoney & Engebretson, 1994). No reliable sex difference in 
DBP reactivity has been ascertained (Stoney et al., 1987). However, in an extensive 
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study of recovery from stress, men exhibited slower recovery in SBP and DBP 
relative to women (Light et al., 1993a).  
With regards to ethnicity, different patterns of cardiovascular reactivity (CVR) 
between Chinese and Indian males were observed in a Singapore sample. Comparable 
to studies using western samples (T.W. Smith, 2003; Suarez & Williams, 1990), 
dispositional anger was positively related to SBP reactivity only during harassment 
among Chinese. SBP reactivity however was positively associated to dispositional 
anger regardless of harassment among Indians (Bishop & Robinson, 2000).  
 
1.2.2 Hemodynamic Responses 
Studies comparing BP responses to stresses do not yield consistent results (for 
a review, see Anderson et al., 1992). Indeed, BP is a composite measure of vascular 
resistance and volume of blood flow in the circulatory system. BP is the product of 
multiplying cardiac output (CO) by total peripheral resistance (TPR).  The former 
relates to the amount of blood pumped by the heart while the latter refers to the 
resistance of the thousands of arterioles present in the body. Hence, recent research 
has placed more focus on the individual patterns of hemodynamic alteration  instead 
of BP and HR responses (Lawler et al., 2001).  
With hemodynamics, three distinct patterns have been identified – myocardial, 
vascular and mixed (Dembroski & MacDougall, 1983). A myocardial reactor is 
characterised by heightened CO and decreases in TPR while a vascular reactor is one 
who displays increases in TPR and little change or decreases in CO (Turner, 1994). 
Early research found males to be primarily vascular reactors and females, myocardial 
reactors (Allen & Matthews, 1990; Allen et al., 1993; Girdler & Light, 1994; Girdler 
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et al., 1997). However, other studies argue for the reverse association (Lawler et al., 
2001; Lawler et al., 1995; Light et al., 1993a, 1993b). 
 Different cardiovascular and hemodynamic patterns of reactivity have also 
been observed in Singaporean male police officers from different ethnic groups. 
During an anger recall task, SBP reactivity was positively related to hostility in 
Malays, and negatively in Indians. Across a mental arithmetic task, a number reading 
task and anger recall, hostility was positively associated with reactivity in CO and 
negatively related to reactivity in TPR among Indians only (Why et al., 2003). On the 
basis of these findings, the authors suggest that Indians high in hostility tend to be 
cardiac reactors.  
No sex by ethnic interaction on an Asian population has been reported on 
CVR data though many studies have confirmed such interactions in western 
populations. In response to behavioural challenge, increases in BP reactivity among 
African American males occurred in conjunction with increases in TPR; however, 
increases in BP reactivity among African American females and White Americans 
were coupled with increases in CO (Allen & Matthews, 1990; Light et al., 1993a; 
Saab et al., 1997; Suarez et al., 2004).  
 
 
1.3 Sex Differences in Psychosocial Influences 
The relationship between stress and CVR is not only influenced by biological, 
hormonal and genetic differences but also moderated by psychosocial constructs such 
as personality (Newton et al., 1999; Stoney & Engebretson, 1994) , cognitive styles 
and appraisals (Tomaka et al., 1993; Tomaka et al., 1997), social norms or roles 
(Frankenhaeuser, 1983; Helgeson, 1994) and social relationships (Seeman & 
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McEwen, 1996). The social context of stress has also been implicated in influencing 
physiological and behavioural responses to stress (Krantz & Ratliff-Crain, 1989).  
 
1.3.1 Sex Roles 
Early research in health psychology identified Type A personality (Dembroski 
& Williams, 1989; Friedman & Rosenman, 1974) as a major moderator between 
stress and CVR. This cluster of behaviours is marked by competitive achievement 
striving, a sense of time urgency and impatience, aggressiveness, and easily aroused 
hostility (Booth-Kewley & Friedman, 1987). Notably, some observe that the facets of 
Type A are almost synonymous with traditional masculinity (Burke, 2002; Helgeson, 
1994). In support of this proposal, multiple regression analyses confirmed that the 
greatest proportion of Type A behaviour is accounted by masculine sex-role 
characteristics (Nix & Lohr, 1981). 
Suffice to mention here that few psychological sex differences have strong 
empirical support. Males are superior in mathematical and visual-spatial abilities 
while females are superior in verbal skills (Maccoby & Jacklin, 1974).However, 
recent research asserts that males and women develop equal talent for mathematics 
and science (Spelke, 2005). Socially, mirroring sex stereotypes, males more 
aggressive and dominant than females (Frodi et al., 1977; Maccoby & Jacklin, 1974).   
Initial research on men found Type As to be more physiologically responsive 
to many laboratory stressors than Type Bs despite similar resting BP and HR levels 
(Houston, 1986). Yet, this was not replicated in female samples (for examples, see 
Lawler et al., 1984; Manuck et al., 1978). Interestingly, studies involving social 
interactions found no sex differences in cardiovascular responses between Type As 
and Type Bs (MacDougall et al., 1981; Van Egeren, 1979a, 1979b). Standard 
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laboratory stressors usually employ stereotypically masculine tasks which either tap 
analytic and intellectual skills such as mental arithmetic or physically challenging 
skills such as the cold pressor whereas social interactions are stereotypically feminine 
as they tap emphatic and social skills. As Type A is highly correlated to masculinity 
(Blascovich et al., 1981), and prototypical laboratory challenges are masculine, these 
elements may be particularly relevant to Type A men but not women.  
Additionally, sex differences in CVR during a Prisoner’s Dilemma game were 
observed (Van Egeren, 1979a). Women had heightened HR when playing against a 
competitive confederate while men exhibited exaggerated HR responses to a 
cooperative confederate. Supporting a mismatch hypothesis, sex differences in 
socialisation (Blascovich et al., 1978) presumably accounts for this finding. 
Traditional sex roles dictate that women should be socially cooperative (Adesso et al., 
1994) and men, achievement oriented and competitive (Helgeson, 1994). Hence, the 
data suggest that when individuals performed behaviours contrary to their social roles, 
they experienced heightened HR responses.   
The notion that observed sex differences are due to the distinct ways men and 
women are socialised to cope with achievement, a customary area of male 
competency (Frankenhaeuser, 1983) gains further support from data on catecholamine 
responses. The typical sex difference in urinary excretion of epinephrine was 
attenuated in engineering students (Collins & Frankenhaeuser, 1978) supposedly 
because female engineering students were psychologically more masculine (Myrsten 
et al., 1984). Furthermore, this theory was corroborated in a study examining a 
traditionally female area of concern – nurturance and communion. Mothers were 
observed to excrete more epinephrine than fathers while accompanying their children 
to the hospital (Lundberg et al., 1981). Hence, it has been suggested that sex role 
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expectations concerning feminine tasks or social situations may account for the 
observed sex difference in physiological responses to stress (Jorgensen & Houston, 
1981; Lundberg et al., 1981; MacDougall et al., 1981).  
 
1.3.2 Cognitive Appraisals 
Although the influence of sex roles on physiological responses has been loosely 
phrased in terms of sex roles, the underlying mechanism which researchers allude to 
is sex differences in cognitive appraisals. Indeed, men appraise challenges to 
intellectual, physical, occupational, or sexual abilities and situations demanding 
emotional expressiveness or subordination to women as more stressful (Eisler & 
Skidmore, 1987). Conversely, women appraise challenges to nurturing ability, 
evaluations of physical appearance, and situations that require detachment from or 
assertiveness in intimate relationships and situations involving possible victimisation 
as more stressful (Gillespie & Eisler, 1992).  
In the process theory of coping (Lazarus & Folkman, 1984), stress is 
conceptualised as a relationship between person and environment that is cognitively 
appraised for its relevance. It follows that situational relevance would elicit 
physiological stress responses more readily than situational irrelevance. Using this 
framework, Lash and colleagues tested a sex by situation interaction on CVR by 
manipulating the gender-relevance of a cold pressor task (Lash et al., 1991). In the 
masculine-relevant condition, participants were told that the cold pressor task 
assessed their will power, physical condition and perseverance; the instructions for the 
gender-neutral condition did not make such references. During the masculine-relevant 
task, men had heightened SBP and HR compared to women; in the gender-neutral 
condition, no sex differences in CVR were found. These results were also confirmed 
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and extended to include a feminine-relevant manipulation where females were led to 
believe that performing well at the cold pressor task indicated that they had high 
levels of oestrogen and progesterone which are important female sex hormones in 
childbirth and maternal bonding (Lash et al., 1995). 
Despite these promising results, a similar study found no sex by instruction set 
effects on cardiovascular, neuroendocrine or lipid responses during a mirror-image 
tracing and a Stroop colour-word conflict task (Matthews et al., 1991). Task effects 
may account for these mixed findings. The mirror-image tracing and Stoop colour-
word tasks are gender neutral (Matthews et al., 1991) whereas the cold pressor pain 
threshold task (see Lash et al., 1990; Lash et al., 1995) is more relevant to men 
because they are more motivated to tolerate pain than women due to the masculine 
sex role (Lowery et al., 2003). Other sources of subject heterogeneity such as Type A 
may also resolve such inconsistencies (Polefrone & Manuck, 1987). Reaction time 
and cold pressor tasks elicit Type A and Type B differences in stress responses among 
men but not women (MacDougall et al., 1981); however, Type A women had 
heightened HR and SBP responses compared to Type B women while interacting with 
a female confederate. Clearly, observed person by situation interactions need be 
qualified by higher order interactions involving related personality dispositions.  
In fact, interpretations of sex differences in physiological responses which 
hinge upon sex roles have been criticised on account that none of the cited studies 
assessed gender with standardised and validated measures (Polefrone & Manuck, 
1987). Instead, sex roles and sex role orientations as explanations were conveniently 
invoked at the observation of sex differences, contrary to the finding that both men 
and women can possess both masculine and feminine personality traits (Spence & 
Helmreich, 1978). To address these limitations, the role of gendered cognitive styles 
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has been explored. High scores on the Masculine Gender Role Stress (MGRS) Scale 
identify men who appraise challenges to their masculine gender ideology as stressful 
compared with those who do not (Eisler & Skidmore, 1987). Overall, high MGRS 
men had greater SBP increases during a masculine task than a neutral task while no 
task effect was found for low MGRS men (Cosenzo et al., 2004; Lash et al., 1990). 
While the utility of the MGRS among men has clearly been demonstrated, its 
relevance and application in female samples remains to be tested. Nonetheless, there 
has been some novel work on the Feminine Gender Role Stress (FGRS) Scale 
(Gillespie & Eisler, 1992). However, this construct has yet to be linked to CVR in 
women.  
 
1.3.3 Masculinity and Femininity 
Alternatively, Davis and Matthews (1996) examined whether established 
gendered personality traits of agency and communion measured by the Personality 
Attributes Questionnaire (PAQ; Spence & Helmreich, 1978) mediated the relationship 
between a gendered task and CVR. Instead of relying on sex as a marker of sex role, 
they operationalised the subscales of PAQ agency and PAQ communion to measure 
masculinity and femininity respectively.  
By studying individuals possessing only masculine or feminine attributes, they 
tested men and women high in PAQ agency and low in PAQ communion or high in 
PAQ communion and low in PAQ agency respectively. The authors, on the basis of 
Frankenhaeuser’s (1983) proposition that a match compared to a mismatch between 
sex role and its gender-relevant challenge would produce heightened physiological 
responses, predicted that masculine individuals would be more reactive during an 
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agentic interpersonal task while feminine individuals would be more reactive during a 
communal interpersonal task. 
Contrary to expectations, a mismatch of trait and situation produced 
heightened responses; feminine men and women had heightened SBP during an 
agentic social interaction whereas masculine individuals exhibited larger increases in 
DBP during a communal social interaction. As some (for example, see Engebretson et 
al., 1989; Lawler et al., 1993) have found exaggerated CVR in instances of a 
mismatch between individual attributes and situational demands, it was suggested 
post hoc that demands which fall out of one’s perceived areas of competency results 
in heightened CVR (Davis & Matthews, 1996).   
Although Davis and Matthews (1996) attempted to measure sex roles 
following Polefrone and Manuck’s (1987) suggestion, their study had a few 
conceptual and methodological flaws. First, PAQ agency and PAQ communion are 
not global measures of sex roles (Spence & Helmreich, 1978). Instead, the PAQ 
measures desirable aspects of agency and communion; not of broad gender concepts 
such as masculinity-femininity, sex typing and gender schematisation (cf. Bem, 
1981b). Hence, PAQ scores should not be related to gender-linked characteristics and 
behaviours unless they happen to be influenced by agency and communion per se 
(Spence, 1993). As the authors adopted the dated concept of sex typing (Bem, 1981a, 
1981b) by only testing masculine and feminine individuals, they sidestepped the issue 
of androgyny (persons high in agency and communion) and undifferentiated sex types 
(persons low in agency and communion) by eliminating such participants. Not only 
did they eliminate variance accounted for by the other sex types, they also limited the 
generality of their findings.  
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Additionally, in the conceptualisation of psychological androgyny and gender 
schema theory, different combinations of participant sex with dichotomised 
masculinity and femininity scores were proposed to form five discrete sex types – 
masculine, feminine, androgynous, undifferentiated and cross sex-typed (Bem, 1974, 
1981b). Only males are considered masculine and females, feminine; males scoring 
high in communion and low in agency or females scoring high in agency and low in 
communion are cross sex-typed (Bem, 1981a). Due to the lack of theory in support of 
undifferentiated and cross sex-types coupled with increased methodological 
complexity in examining extra groups, many researchers (for examples, see 
Blascovich et al., 1981; Davis & Matthews, 1996; Nix & Lohr, 1981) examined 
psychological sex roles apart from categorical sex. This convenient approach to sex 
roles without sex is flawed since Bem (1981a) originally conceived sex as a major 
component in defining sex types , any analysis of gender apart from sex is 
theoretically incomplete. Indeed, Davis and Matthews (1996) seem to assume that 
masculinity and femininity will account for all the sex differences in physiological 
responses to social challenge by not hypothesising any effects of sex interacting with 
sex types and the gendered tasks to influence the outcome variables. Yet, sex 
differences in biology may also account for at least some differences observed in 
CVR (cf. Stoney & Matthews, 1987).  
Last, Davis and Matthews (1996) formulated their hypotheses and interpreted 
their results broadly in terms of a match or mismatch between person dispositions and 
context. By so doing, they coded masculine and feminine individuals into categories 
instead of making use of the continuous scores used to derive the gendered groups. In 
effect, they reduced statistical power in testing for the influences PAQ agency and 
PAQ communion might have on physiological reactivity. It is noted that no study 
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seems to have attempted to extend similar findings to incorporate different ethnicities 
although cross-cultural differences have been observed in sex roles ideologies (J. E. 
Williams & Best, 1990). 
  
 
1.4 Gendered Personality Traits 
Overall, health psychologists have mainly used categorical sex as the variable to 
examine sex and gender differences in CVR and CHD outcomes. Yet, sex is 
descriptive and dichotomous rather than conceptual and continuous (Deaux, 1977, 
cited in Deaux, 1984); it therefore lacks substantive explanatory power and can only 
serve as a crude marker in predicting behaviour. Observed sex differences in 
physiological reactivity have led researchers to speculate that sex roles account for 
these findings (Polefrone & Manuck, 1987). However, categorical sex serves as a 
marker of genetic and hormonal differences on top of psychological differences. 
Hence, it is not categorical sex per se that accounts for differences but some other 
underlying mechanism indexed by sex. Fortunately, some have circumvented this 
criticism by manipulating the sex-relatedness of laboratory tasks (for examples, see 
Davis & Matthews, 1996; Lash et al., 1995; Lash et al., 1991) and using measures of 
gendered cognitions (see Cosenzo et al., 2004; Lash et al., 1990) and gendered 
personality (see Davis & Matthews, 1996). Unfortunately, these attempts have had 
little impact on mainstream health psychology as well as sex and gender research.  
 Sex and gender researchers have long conceptualised the male personality to 
embody masculinity and the female personality, femininity. Historically, these two 
personalities were assumed to be on opposite ends of a single bipolar continuum. 
However, this conceptualisation was harshly challenged (see Constantinople, 1973), 
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and the idea of psychological androgyny (Bem, 1974) and sex-role ideology (Bem, 
1981b) arose. Accordingly, masculinity and femininity were conceptualised and 
measured as discrete and orthogonal; and both men and women are believed to 
possess combinations of these traits (Bem, 1974, 1981a, 1981b). The two most 
popular scales measuring these constructs are the Bem Sex Role Inventory (BSRI, 
Bem, 1981a) and the Personal Attributes Questionnaire (PAQ, Spence & Helmreich, 
1978).  
Bem’s (1974, 1981b) ubiquitous formulation of global masculinity, femininity 
and androgyny later met with much academic criticism (for examples, see Ashmore & 
Sewell, 1998; Deaux, 1984; Spence, 1984; Taylor & Hall, 1982) and a general 
consensus that the masculine subscale of the BSRI and the PAQ relates to self-
assertive, instrumental or agentic traits while the feminine subscale relates to 
expressive, communal or interpersonally-oriented traits arose (Spence, 1984; Spence 
& Helmreich, 1978). To avoid ambiguity, the interpretation of masculine and 
feminine traits is limited to reflect individual differences in self reported agency and 
communion (Spence, 1984, 1993).  
The present paper utilises the PAQ to measure trait agency and communion to 
make a separation from Bem’s (1974, 1981b) theory on gender schemas and to avoid 
the inadequacies of the BSRI (for examples, see Ang & Ward, 1993; Ward, 2000). 
Psychometric concerns of the BSRI include the instability of the factor structures 
(Campbell et al., 1997; Gaudreau, 1977; Moreland et al., 1978; Pedhazur & 
Tetenbaum, 1979; Ruch, 1984) and the relative desirability of the masculine versus 
the feminine subscale items (Taylor & Hall, 1982). The PAQ, however, measures 
equally desirable agentic and communal traits (Spence & Helmreich, 1978) and has 
been confirmed to be psychometrically comparable to the BSRI (Spence, 1991).   
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1.4.1 Match and mismatch 
From using sex typing to the conceptually cleaner variables of trait agency and 
communion, researchers have generally relied on match and mismatch hypotheses to 
explain the relationship between sex and gender traits, on the one hand, and CVR to 
laboratory challenges on the other. Central to both, is the general tenet that person 
elements interact with varying situations to influence stress responses (Glass, 1977; 
Houston, 1989, 1992). 
 The match hypothesis was articulated by Frankenhaeuser (1983) and 
Helgeson (1994) who suggested that men and women are socialised to cope 
differently with distinct sex-related situational demands. Due to the relevance of 
situational demands, females are more reactive when matched to a female-relevant 
challenge whereas males are more reactive when matched to a male-relevant 
challenge. Evidence that bears on these predictions were reviewed (see Collins & 
Frankenhaeuser, 1978; Lash et al., 1995; Lash et al., 1991; Lundberg et al., 1981). 
 The mismatch hypothesis, first posited by Lewin (1936, cited in Davis & 
Matthews, 1996), states that the goodness of fit between person and environment is 
essential in determining adjustment. In particular, easily handled situational 
challenges are associated with lower reactivity while difficult challenges are 
associated with higher reactivity (Contrada et al., 1984; Solomon et al., 1980). 
Viewed differently, physiological reactivity serves as marker of amount of effort 
expended (Wright & Dismukes, 1995). Men and women would thus display 
heightened reactivity when there is a mismatch between task demands and their 
perceived areas of competency. Evidence supporting this notion has been found in 
gendered contexts (see Davis & Matthews, 1996), and in a broader array of 
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phenomena such as anger expression and hostility (Engebretson et al., 1989; Lawler et 
al., 1993) as well as in math ability (Wright et al., 1994). 
Blascovich, Tomaka and colleagues (Blascovich et al., 1999; Tomaka & 
Blascovich, 1994; Tomaka et al., 1993; Tomaka et al., 1997) suggest that heightened 
pressor responsivity in “mismatched” compared to “matched” individuals engaged in 
environmental stressors may stem from differences in their appraisal of the contextual 
demands, their ability to cope with it, or both. Threat appraisals are made when 
individuals perceive environmental demands to exceed their personal resources 
(Blascovich & Mendes, 2000). Conversely, challenge appraisals are made when 
individuals perceive their personal resources to exceed environmental demands. 
Threat and challenge appraisals map onto “mismatched” and “matched” patterns 
respectively (Davis & Matthews, 1996). Furthermore, threat and challenge have 
distinct patterns of cardiovascular responses (Blascovich et al., 1999; Blascovich et 
al., 2002; Tomaka & Blascovich, 1994; Tomaka et al., 1993; Tomaka et al., 1997). 
Challenge appraisals are marked by relatively large increases in CO and decreases in 
TPR while threat appraisals are associated with a pattern of modest CO increases 
coupled with an increase or no change in TPR. 
  
1.4.2 Agency 
Across the sexes, agency reflects an emphasis on individual existence, self-protection, 
self-assertion, self-expansion, and self-direction (Bakan, 1966). It is positively related 
to achievement motivation (Spence & Helmreich, 1978), self-esteem (Lau, 1989; 
Whitley, 1983), locus of control (Kapalka & Lachenmeyer, 1989; Zeldow et al., 
1985) high self-confidence (Zeldow et al., 1987), reduced anxiety (Holahan & 
Spence, 1980) and reduced depression (Whitley, 1983). It is also related to Type A 
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(Blascovich et al., 1981), an unwillingness to seek help (Helgeson, 1990), aggression, 
and delinquent behaviour (Horwitz & White, 1991; Payne, 1987).   
Although agency is a measure of achievement striving, research efforts in 
agency have focused on interpersonal control and social dominance. Overall, 
behavioural dominance correlates positively with CVR (Brown & Smith, 1992; 
Newton & Bane, 2001; T. W. Smith et al., 1989; T. W. Smith & Christensen, 1992; T. 
W. Smith et al., 1996). The observation that males had greater pressor and HR 
responses than women while enacting a dominant role (T. W. Smith et al., 1996) 
confirms match theory (Frankenhaeuser, 1983; Helgeson, 1994) because sex role 
expectations dictate that males are more dominant than females (Frodi et al., 1977; 
Maccoby & Jacklin, 1974).  
Unlike behavioural dominance, the relationship between trait dominance or 
agency and CVR has been mixed. Women high in trait agency had higher pressor 
responses when their socially dominant status was challenged compared to their 
submissive counterparts (Rejeski et al., 1990). In a similar experiment, Nealy, Smith 
and Uchino (2002) found that low trait agency women had heightened DBP and HR 
responses compared to high trait agency women regardless of whether the task was a 
socially challenging debate or providing support to a confederate. Across the tasks of 
mental arithmetic, speech preparation, speech performance and role play interaction, 
trait dominance in men was associated with heightened DBP (Gramer, 2003). Yet, in 
a similar study employing an interpersonally challenging task, men high in trait 
dominance had reliably lower HR reactivity compared to their low trait dominance 
counterparts (Rejeski et al., 1989).  
Although the influence of categorical sex may account in part for these 
equivocal findings, results obtained from studies on both men and women have also 
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been mixed. One study employing mental arithmetic, mirror star tracing, Stroop 
colour-word and isometric handgrip tasks found trait agency to be unrelated to 
cardiovascular responses and hemodynamics across the sexes (Allen et al., 1993). 
Others (see Gramer & Berner, 2005; Newton et al., 1999) have reported sex by trait 
agency effects on CVR. During a mixed-sex dyadic discussion where participants had 
to reach a consensus on a topic relevant to daily experiences, men high in trait agency 
displayed exaggerated SBP responses compared their low trait agency counterparts; in 
women, trait agency was unrelated to SBP reactivity (Newton et al., 1999). More 
recently, trait agency was found to have a positive relationship with SBP and pulse 
pressure across sex while a sex by trait agency effect on DBP reactivity was observed 
(Gramer & Berner, 2005). Unlike the Netwon et al. (1999) study, no interaction 
between trait agency and CVR was observed among men. However, trait agency was 
negatively related to DBP among women. 
Although match and mismatch theories have been proposed as explanations to 
how sex, trait agency and contexts interact to influence CVR (for examples, see 
Gramer, 2003; Gramer & Berner, 2005; Rejeski et al., 1989; Rejeski et al., 1990), 
unique sample characteristics, task differences, and measurement differences in trait 
agency have been also suggested to account for these equivocal results. While one 
study (Gramer & Berner, 2005) used high school students, the others (Gramer, 2003; 
Rejeski et al., 1989; Rejeski et al., 1990) used undergraduates. All studies employed 
tasks requiring participants to be socially dominant, but Rejeski and colleagues (1989, 
1990) continuously gave their participants false feedback regarding biochemical 
substances in their blood that supposedly covaried with dominance. Additionally trait 
dominance was either operationalised by the Dominance subscale of the Adjective 
Check List (ACL, Gough & Heilbrun, 1983 cited in Rejeski et al., 1989; Rejeski et 
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al., 1990) or the  Personality Research Form (PRF, Stumpf et al., 1985 cited in 
Gramer, 2003; Gramer & Berner, 2005). 
 
 
1.4.3 Communion  
Communion places more emphasis on the larger social setting where group 
participation, cooperation, attachment and connections are emphasised (Bakan, 1966). 
Communion has been related to several positive psychological correlates such as 
social support (Krames et al., 1988), marital satisfaction (Antill, 1983), social self-
esteem (Hawkins et al., 1983), perceived support (Vaux, Burda & Stewart, 1986, cf. 
Helgeson, 1994), and help seeking behaviour (Burda et al., 1984). Although these 
benefits are more readily observed in women, some effects are stable across sex (cf. 
Antill, 1983).  
Since communion as a personality resource has significant psychological 
stress buffering effects (Helgeson, 1993), it is anticipated that this positive effect will 
also attenuate physiological stress responses. However, behavioural communion, 
which was operationalised by participants playing a friendly or submissive role in a 
staged job interview for a customer relations position was positively related to CVR 
(T. W. Smith et al., 1996). In support of the match hypothesis, females were observed 
to be physiologically more responsive than males. 
While behavioural communion was positively associated with CVR, trait 
communion was unrelated to CVR (Allen et al., 1993; Nealy et al., 2002). Task 
irrelevance may account for Allen et al.’s (1993) null findings as participants did not 
perform in tasks requiring them to be socially agentic or communal. Nealy et al. 
(2002), however, used agentic and communal social stressors. Despite this lack of 
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support in relating trait communion to physiological stress responses, data examining 
sex type effects on CVR (Davis & Matthews, 1996) show that persons scoring high in 
trait communion and low in trait agency displayed heightened SBP during an agentic 
social interaction compared to those scoring high on trait agency and low on trait 
communion. Contrary to the T.W. Smith et al. (1996) study, the data here support the 




Ambulatory studies have long confirmed the effect of location or context on 
cardiovascular parameters. Home was associated with lower BP and HR while work 
was associated with higher BP and HR (Gellman et al., 1990; Harshfield et al., 1982); 
other locations were associated with still higher BP and HR (J. E. Schwartz et al., 
1994). Interestingly, the pattern of cardiovascular differences between work, home 
and other contexts varies considerably between persons (J. E. Schwartz et al., 1994). 
Hence, it is not context per se that influences physiological responses. Instead, it was 
suggested that for each individual, different contexts are associated with unique sets 
of activities and psychosocial conditions which may affect BP and HR.  
According to the sex role framework of stress, role demands for men and 
women are different (Aneshensel & Pearlin, 1987; Frankenhaeuser, 1983; Gore & 
Mangione, 1983; Helgeson, 1994). Situational contexts have been proposed to 
influence men and women’s behaviour via sex roles (Deaux, 1984; Deaux & Major, 
1987). In situations where sex is salient, one would rely on gender belief systems like 
stereotyped roles and attitudes as scripts for behaviour; alternatively, when sex is not 
salient, one would not rely on gender belief systems (Deaux & Lafrance, 1998). 
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Categorical sex pre-selects different social worlds for men and women to experience 
(Reddy et al., 1992), therefore distinct sex role expectations would affect men and 
women. Hence, although trait agency and communion measure sex-related 
dispositions, nominal sex membership is a marker of sex role expectations in 
conjunction with biological differences associated with the categories of male and 
female. 
In line with J. E. Schwartz et al.’s (1994) suggestion that different contexts 
make unique demands on different people, it was hypothesised that sex roles will 
come into play primarily within the home context. As an undergraduate population 
was examined, school/work contexts are expected to be unrelated to sex roles and no 
sex effect within these situations was anticipated. With rapid modernisation, school 
and work are now equally important to both males and females; the sex disparity in 
the number of years spent in schooling among Singaporeans has been steadily 
declining (Toh & Yeo, 1995). Indeed, by 1994, young adult females generally had 
equal amounts of education as their male counterparts. Therefore, it was assumed that 
there was no sex difference in the student role Singaporean male and female 
undergraduates take on while at school/work. Hence, gendered personality 
dispositions were expected to moderate the relationship between sex and context on 
cardiovascular responses especially within the home environment. 
 
 
1.6 The Present Study 
This study extends the sex and gender literature by including physiological 
parameters in an effort to better understand sex and gender influences in cognition 
indexed by physiological responses (cf. Blascovich et al., 2002). In particular, the 
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influences of sex, sex-related traits and context on ambulatory parameters are 
examined. Of the few psychophysiological studies conducted involving trait agency 
and communion, none have been designed to examine three-way interactions 
involving participant sex, sex-related dispositions and sex-related situational 
demands. Hence, it is suggested that the equivocal findings may be resolved by three-
way interactions between the stated variables. Since culture is believed to shape 
gender-related scripts for behaviour (Best & Williams, 1997), the inclusion of 
ethnicity strengthens the generalisability of findings.  
Match and mismatch theories have been proposed to account for sex or gender 
by context interactions observed in experiments and these seemingly opposing 
theories map onto the primary and secondary appraisal components of the process 
theory of coping (Lazarus & Folkman, 1984) respectively. During primary appraisal, 
an encounter is judged for its relevance; an irrelevant situation has no significance 
whereas a relevant one would bring about stress – the more relevant the context, the 
more stressful it will be (Frankenhaeuser, 1983; Helgeson, 1994). After a situation is 
appraised as relevant, secondary appraisal involves evaluating the resources and 
options one has to cope with demands – with fewer resources to cope with meeting 
demands, the more stressful it will be (Contrada et al., 1984; Solomon et al., 1980). 
As ambulatory studies derive outcome variables from repeated readings over time, the 
relevance of mismatch over match theory is expected. While sex and gender traits are 
expected to influence physiological responses via cognitive appraisals, it is also 
recognised that the dispositional traits of agency and communion directly influence 
these cardiovascular parameters. Hence, the idiosyncratic influences of trait agency 
and communion are considered in the interpretation of the shape of the expected 
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three-way interactions between sex, gender traits and context on physiological 
responses. 
1.6.1 Sex by Gender Traits by Context 
Dispositional personality traits, agency and communion are not measures of 
global masculinity and femininity respectively (Spence, 1984); they tap into sex roles 
because men score higher on agency while women, on communion (Bem, 1981a; 
Spence & Helmreich, 1978). Since traditional sex roles dictate that men should be 
more agentic and women more communal, males and females would ascribe different 
meanings to trait agency and trait communion. Hence, sex by gender trait interactions 
are expected. As with person by situation interactions (Glass, 1977; Houston, 1989, 
1992), sex and gender traits were expected to interact with context to influence 
cardiovascular responses to stress. Since sporadic interactions of sex by gender traits 
(for examples, see Gramer & Berner, 2005; Newton et al., 1999), and sex by gendered 
situational demands (for examples, see T. W. Smith et al., 1996) have been reported, 
interactions between sex, gender traits and context influencing BP and HR were 
anticipated. No specific hypotheses were proposed for CI and TPRI, but they were 
included to examine the mechanisms underlying BP changes due to the influence of 
sex, gender traits and context. 
The home environment traditionally falls under female responsibility, sex 
roles come into play at home; thus it was anticipated that home would be associated 
with sex and gender differences in cardiovascular parameters. Given female 
responsibility and toil at home, trait agency is expected to be of particular relevance to 
women compared to men. Hence, a three-way interaction between sex, trait agency 
and context on pressor and HR responses was expected. 
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H1: Sex, trait agency and context will interact to influence cardiovascular 
responses to stress. 
Trait agency has been associated with greater effort-related effects and 
increased cardiovascular responses (Obrist, 1981, cited in Gramer, 2003). 
Additionally, trait agency is generally associated with heightened CVR (Gramer, 
2003; Gramer & Berner, 2005; Newton et al., 1999). Given that the home 
environment makes agentic demands on women and not men, high trait agency 
women were expected to exhibit heightened pressor and HR responses at home 
compared to low trait agency women. Since the home is typically a place of rest for 
males, trait agency was not expected to influence cardiovascular responses.  
 
H1a: At home, trait agency will be positively related to pressor and HR responses 
to stress in women but not in men. 
 
School/work is not conceptually related to either sex in modern society as 
young adult Singaporean males and females spend almost equal amounts of time for 
schooling (Toh & Yeo, 1995). Therefore, no sex difference within this context was 
expected. However, the school/work domain is conceptually associated with agentic 
demands. Mismatch theory predicts that high agency persons – those who have the 
personality resource to be instrumental – will have lower cardiovascular responses 
than low agency individuals at school/work.  
 
H1b: At school/work, trait agency will be negatively related to pressor and HR 




Since sex roles come into play more at home than at school/work, and trait 
communion is closely related to the female role (Spence & Helmreich, 1978), a three-
way interaction was anticipated. In particular, sex, trait communion and context were 
expected to influence pressor and HR responses.  
 
H2: Sex, trait communion and context will interact to influence cardiovascular 
responses to stress. 
 
It was also expected to be negatively related to physiological responses as trait 
communion has been found to buffer psychological stress (Helgeson, 1993).  In 
addition, since trait communion characterises the female role, and sex roles come into 
play at home, it was anticipated that trait communion would be negatively related to 
pressor and HR responses in women. Similarly, trait communion among males is 
expected to be negatively related to cardiovascular responses. However, this 
relationship will be stronger among females because of the expected synergistic effect 
of the female role and the female-related trait of communion 
 
 H2a: At home, trait communion will be negatively related to pressor and HR 
responses to stress among men and women.  
 
H2b: At home, the negative relationship between trait communion and pressor 




 Trait communion is not particularly relevant to school/work demands 
although it is relevant to social interactions that may take place within such situations. 
Hence, across the sexes, trait communion was expected to be negatively related to 
pressor responses and HR at school/work.  
 
H2c: At school/work, trait communion will be negatively related to pressor 
responses and HR across men and women. 
 
 
1.7   Methodological Considerations 
Non-invasive methods of acquiring ambulatory cardiovascular measurements make it 
possible to monitor physiologic function in a natural setting. As laboratory-based 
CVR has limited generalisability, cardiovascular responses to stress can be better 
understood when studied in situ (A. R. Schwartz et al., 2003). Hence, ambulatory 
monitoring is regarded as complementary or even superior to laboratory testing for 
investigating behavioural influences on CVR (Costa et al., 1999). 
It has been suggested that ambulatory assessments better characterise 
individuals’ cardiovascular parameters as numerous representative measurements are 
taken during everyday life (Stone & Shiffman, 1994). Indeed, several prospective 
studies have documented that average levels of ambulatory blood pressure predict risk 
of morbid cardiovascular events better than does clinical blood pressure (Ohkubo et 
al., 1998; Perloff et al., 1991).  
Ambulatory monitoring also sidesteps the issue of white-coat hypertension 
where blood pressure is persistently elevated in the presence of a health care worker 
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(American Heart Pickering et al., 2005). Moreover, ambulatory data produces more 
reliable information compared to casual cardiovascular measurements (G. D. James et 
al., 1988; Pickering, 1991).  
 Advancements in impedance cardiography technology have now made 
ambulatory impedance monitoring feasible (Sherwood et al., 1998). As differences in 
hemodynamics have been observed in the light of null or mixed findings in traditional 
measures of CVR (Anderson et al., 1992; Girdler et al., 1997; Treiber et al., 1990), 
the need to examine these indices is evident.  
Furthermore, with the popularisation of Personal Digital Assistants, repeated 
assessments of participants’ momentary states and situations in the natural 
environment is feasible with use of ecological momentary assessment (Shiffman & 
Stone, 1998; Stone & Shiffman, 1994). Hence, the present study utilises these 




2.1   Participants 
A total of 149 students from various Singapore tertiary institutions participated in the 
study. There were 25 Chinese males, 26 Chinese females, 25 Malay Males, 26 Malay 
females, 24 Indian Males and 23 Indian females. Ethnic classification was determined 
by parents’ ethnicity with the requirement that both parents for each participant 
belong to the same ethnic group. Participants’ age ranged between 18 and 29 years (M 
= 21.52, SD = 1.77). Of the participant pool, 54% reported having family histories of 
hypertension or heart disease. As such family history was included in analyses as a 
covariate (CV). 
 Participants were recruited through advertisements posted on the campuses 
of National University of Singapore and Nanyang Technological University of 
Singapore or drawn from a snowball sample generated from their friends and 
classmates. None had histories of heart or blood pressure (BP) problems. For their 
participation, each was given a cash incentive which was pegged to their diligence in 
making diary entries within five minutes of ambulatory BP measurement during their 
waking hours. They received S$30 for completing a laboratory session and up to 50% 
of the total possible number of diary entries; S$1 was awarded for each additional 1% 
of the diaries completed thereafter. Hence, participants could receive a maximum of 
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2.2   Ambulatory Equipment 
2.2.1   Spacelabs 90217 
Ambulatory systolic blood pressure (SBP) and diastolic blood pressure (DBP) were 
measured using small, lightweight battery-powered Spacelabs 90217 monitors 
(Spacelabs Medical, Redmond, WA).  The Spacelabs units use the oscillometric 
method where a self-applicable cuff is placed over the brachial artery just above the 
elbow. The monitors were programmed to take readings at fixed intervals; every 20 
minutes during participants’ waking hours and every 45 minutes during sleep. Sleep 
and waking times were determined for each participant by asking when s/he would 
retire for the night and wake in the morning. Participants were also instructed to keep 
as still as possible and relax their arm while readings were taken.  
In the event of a failed reading, usually caused by excessive movement, the 
monitor attempts to take a second reading after two minutes. A maximum of two 
readings were attempted at each scheduled reading. SBP and DBP are reported in 
mmHg. Spacelabs 90217 monitors meet the accuracy standards of both the British 
Hypertension Society and the Association for the Advancement of Medical 





2.2.2   AIM-8F 
 Hemodynamic measures and heart rate (HR) were acquired by AIM-8F units (Bio-
Impedance Technology, Chapel Hill, NC). The AIM-8F is a portable bioelectric 
impedance monitor and signal processing system. It generates an 80kHz, 2mA 
constant alternating current. During each scheduled measurement, the unit ensemble 
averages, analyses and stores the electrocardiogram (ECG), dZ/dt, Z0 wave-forms and 
the computed cardiac function indices. Ensemble averaging removes the effects of 
respiration on the impedance readings. Cardiac output (CO) was measured in litres 
per minute. Total peripheral resistance (TPR) was computed by the formula: TPR = 
[(((SBP-DBP)/3) + DBP)/ CO]*80. 
 A tetrapolar combination of spot and band electrodes was used. Cloth-backed 
band electrodes were placed around the base of the neck and around the thorax over 
the tip of the xiphod process. Three disposable ECG spot electrodes were applied 
behind the right ear (over the base of the mastoid process), over the lower right rib 
cage and lower left rib cage. Evaluation of the AIM units as well as a more detailed 
description of its usage can be found in Sherwood, et al. (1998).  
The AIM-8 was connected to the Spacelabs 90217 with a pressure sensitive 
sensor to allow for synchronised data acquisition.  When pressure in the BP cuff 
exceeded 80 mmHg, impedance cardiography measurement was initiated. Only 
readings taken during participants’ waking hours are analysed here. 
 
2.2.3   Palm Zire 
The Palm Zire (Palm Inc., Santa Clara, CA) is a small, lightweight and portable 
Personal Digital Assistant (PDA). By use of Pendragon Forms (Pendragon Software 
Corporation, Libertyville, IL), a diary for assessing time-varying psychological 
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variables was presented on the PDA. Participants were instructed to use BP cuff 
deflation as the cue to make a diary entry. Hence, ecological assessments throughout 
the monitoring period were synchronised with the acquisition of physiological data.  
Participants kept all three devices with them at all times by wearing a 
commercially produced fanny pack containing the Spacelabs 90217, the AIM-8F unit 
and the Palm Zire. In addition, a sheet of instructions on operating the PDA and how 
to maximise the quality of their physiological readings was given to participants. 
Contact information for the research team was also provided in the case of the 
participant encountering problems. These are given in Appendix B and Appendix C.    
 
 
2.3   Psychological Assessment 
2.3.1   Diary of Ambulatory Behavioural States 
The Diary of Ambulatory States (DABS) measures a variety of real time behavioural 
variables suspected of being determinants of cardiovascular responses (Kamark et al., 
1998). The 58 item DABS has variables concerning possible metabolic or 
pharmacological influences on cardiovascular parameters, emotional activation, the 
dimensions of task demand and control, and social interaction characteristics.  
As lengthy and complicated diaries contribute to poor data quality (Condiotte 
& Lichtenstein, 1981), a shortened 45 item version of the DABS was used. Additional 
items and script branching were also used to adapt the DABS to suit the purposes of 
this study as well as to simplify diary entry. The complete diary content is located in 
Appendix D.  Only items used for testing hypotheses in this study are described here. 
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Possibly confounding activity, metabolic and pharmacological variables were 
specifically measured as CVs in examining the effects of psychosocial events (see 
Kamark et al., 1998). Questions about talking at time of BP measurement, recently 
eating a meal, caffeine use, alcohol consumption, smoking and medication use were 
coded as either yes (1) or no (0). Ratings of activity were scored according to a 4-
point scale from inactive (1) to strenuous (4).  
Posture was measured as lying down (1), sitting (2) or on your feet (3). For use 
in regression analyses, it was recoded into binary variables. By coding lying down and 
sitting into 0 and on your feet into 1, a new CV for being on one’s feet was derived. 
By coding lying down and on your feet into 0 and sitting into 1, a new CV for sitting 
was derived.  
Temperature was measured with three choices, comfortable (1), too hot (2) or 
too cold (3). These were similarly recoded into binary dummy variables. A new 
variable for hot was derived by coding comfortable and too cold into 0 and too hot 
into 1. A new variable for cold was derived by coding comfortable and too hot into 0 
and too cold into 1.  
 Participants’ time-varying context was assessed by the item, ‘At the time of 
BP measurement: What was your LOCATION?’ The possible responses were home, 
school, in class, work, leisure, in transit and other. For simplicity, the responses of 
school, in class and work were collapsed to form a single response labelled school/ 
work. Leisure, in transit and other were not used in the analyses. Hence, time-varying 





2.3.2   Personal Attributes Questionnaire 
The Personal Attributes Questionnaire (PAQ) consists of 24 bipolar items that 
describe personal characteristics on which participants rated themselves; 8 items form 
the Masculinity (PAQ_M) subscale, 8 items form the Femininity (PAQ_F) scale, and 
the remaining 8 items form the Masculinity-Femininity (PAQ_MF) subscale. The 
PAQ_MF was not used in the present analyses. 
PAQ_M items are socially desirable characteristics present in both sexes but 
believed to occur more frequently in males. They have been found to be largely 
related to instrumental and agentic characteristics. A paired characteristics example 
item is, very passive (0) and very active (4). The PAQ_M was used to measure trait 
agency. 
PAQ_F items are socially desirable characteristics present in both sexes but 
believed to occur more frequently in females. These items refer largely to communal 
and expressive attributes. An example pair of characteristics is not at all emotional (0) 
and very emotional (4). The PAQ_F was used to measure trait communion. 
    Internal consistency of each subscale has been established and Cronbach 
alphas from a student sample were .85, and .82, for PAQ_M and PAQ_F respectively 
(Spence & Helmreich, 1978). Other psychometric properties and test validities can be 
found in Spence, Helmreich and Stapp (1975) and Spence and Helmreich (1978). 
 
 
2.3.3   Demographics 
A brief questionnaire requesting information on age, sex, ethnicity, height, weight, 
personal history of heart and blood pressure problems, alcohol consumption, 
frequency of exercise and family history of coronary heart disease was used. 
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 2.4   Procedure 
Upon arriving at the psyhophysiological lab, participants were briefed on the study 
protocol and gave their informed consent. Thereafter, their height and weight were 
measured and electrodes were placed on them. Before participating in a laboratory 
study on CVR to stress, they completed a battery of psychosocial measures including 
demographics.  
After the laboratory session, participants were hooked up with the ambulatory 
equipment and two sitting and two standing baselines, each a minute apart, were 
taken. Participants were also taught how to operate the Palm Zire. Finally, each was 
given a time for returning approximately 24 hours later. To ensure variance across 
contexts, participants were scheduled on days they had classes thus ensuring they 
would be in school that day.  
When participants returned, they filled out another battery of questionnaires 
including the PAQ. Before the ambulatory monitors were removed, two sitting and 
two standing baselines, each a minute apart, were acquired. Participants were then 
debriefed of the study’s objectives and thanked for their participation. 
 
 
2.5 Data Matching 
The internal clocks for all ambulatory equipment were synchronised. Since electronic 
diary entries and ambulatory physiological readings were time-stamped, diary entries 
were matched to their corresponding cardiac indexes. Only diary entries falling within 
5 minutes after physiological measurements were paired to their respective readings. 





3.1 Descriptive Analyses  
3.1.1   Cardiovascular Data Quality 
The Spacelabs 90217 automatically screens readings for artefacts and either 
eliminates or tags them with error codes; all such readings were eliminated from 
analyses. The criteria suggested by Marler et al. (1988) were also used to eliminate 
likely artefactual blood pressure (BP) and heart rate (HR) readings. Systolic blood 
pressure (SBP) and diastolic blood pressure (DBP) readings were only included if 70 
mmHg < SBP < 250 mmHg, 45 mmHg < DBP < 150 mmHg, and [1.065 + 
(.00125*DBP)] < SBP/ DBP < 3. Only HR measurements lying within 40 to 200 
beats per minute were included.  
 Impedance cardiograms (ICGs) produced from the AIM-8F were assessed 
for quality to control for artefactual and erroneous readings along a three point scale. 
Two raters assigned ratings of good (1), fair (2), and poor (3) to each ICG 
independently. Good ICGs had easily distinguishable q, b, and x points. Fair ICGs 
were deemed to have a moderate degree of ambiguity with regard to the positioning of 
one or more points. Poor ICGs had one or more points which could not be confidently 
 37
located. Inter-rater agreement on these ratings was 96.7%. Cases of disagreement 
were resolved among the raters and only data from good (1) ICGs were analysed.  
After eliminating fair and poor ICGs, 6,470 (92.38%) of the 7,011 
hemodynamic measures obtained in conjunction with BP readings were employed in 
the analyses. Since differences in body size might influence CO and TPR, cardiac 
output index (CI) and total peripheral resistance index (TPRI) were computed. These 
indices were generated by dividing CO by body surface area (BSA) and multiplying 
TPR by BSA using Mosteller’s (1987) formula. 
 In order to be included in the analyses, each participant needed to have at 
least 6 valid TPR readings with diary entries. TPR was used because both BP and 
hemodynamic data need be present before this parameter can be calculated. Based on 
this criterion, useable data were obtained for 134 participants.  
A total of 9,816 attempts were made to obtain BP and impedance 
measurements from 8,309 time periods. Valid BP readings were obtained in 7,768 
cases and usable ICGs were obtained in 6,478 cases. The number of cases which had 
both valid BP readings and useable ICGs was 6,018. The 134 participants provided 
matched diary entries for between 44.4% and 100% (M = 88.50%) of BP readings. 
The final participant sample had 23 Chinese males, 24 Chinese females, 21 Malay 
males, 23 Malay females, 22 Indian males and 21 Indian females.  
 
3.1.2   Trait Agency and Trait Communion 
All measures were examined for accuracy of data entry and missing values. 
Coefficient αs for trait agency and communion were .78 and .71 respectively. Means, 
standard deviations and correlations of the gender traits are presented in Table 1.  
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Table 1   Means and standard deviations of trait agency and trait communion.  
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 From Table 1, the means and standard deviations for gender traits are 
comparable to those reported in Spence and Helmreich (1978). Trait agency and trait 
communion were independent as none of the correlations were significant. Hence, 
separate models for trait agency and trait communion are tested.  
Group differences in trait agency and trait communion were tested by 
univariate analyses of variance. Significant sex differences were obtained for trait 
agency, F(1,128) = 5,70, p < .05 but not for trait communion, F(1,128) = 3.45, ns 
were observed. As expected, men scored higher in trait agency than women. 
 
3.1.3   Time-varying Context  
For the diary items that assessed context, response patterns were examined and 
presented in Table 2. Leisure, in transit and other were examined together under 
‘other’. As the ‘other’ category includes heterogeneous contexts, analyses were not 
conducted on this category. 
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Table 2   Frequencies (and percentages) of contexts. 
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 From Table 2, it was observed that the distribution of responses for context 
was not equal across cells. Participants spent most of their time at home (53.4%) 
while they spent the least time on miscellaneous activities (16.7%). To test for group 
differences for context, proportions of responses to being at home, school/work, and 
other were computed for each participant.  
A three-way mixed ANOVA was conducted; context (home versus 
school/work) was the within subject factor while sex and ethnicity were the between 
subject factors. Confirming observations drawn from Table 2 was a main effect of 
context, F(1,128) = 19.65, p < .001. As such, participants gave proportionately more 
of their responses at home (M = .51, SD = .02) compared to school/work (M = .32, SD 

































Ethnicity 2,128 .02 1.65 .03 
Sex x Ethnicity 
 
2,128 .01 .74 .01 
 
Within subject effects 
 











Sex x Context 2,128 .14 1.18 .01 
Ethnicity x Context 2,128 .18 1.45 .02 
Sex x Ethnicity x Context 2,128 .36 2.92 .04 
     
Note. ***p < .001. 
 
 
3.2 Primary Analyses 
Use of multilevel random-coefficient regression has been recommended for analysing 
ecological momentary assessment data (J. E. Schwartz & Stone, 1998). PROC 
MIXED (Littell et al., 1996) was employed for the statistical analyses. As a 
generalisation of the general linear model, PROC MIXED can handle unbalanced 
repeated measures data of the type obtained in ambulatory monitoring studies.  
 PROC MIXED can evaluate between-subject and within-subject effects. The 
between-subject effects included are body mass index (BMI) and familial history of 
heart disease as CVs and trait agency, trait communion, participants’ sex and ethnicity 
were utilised as independent variables. The within-subject effects are physical 
activity, posture, temperature, talking, smoking, caffeine consumption, having eaten a 
meal and having taken medication, entered as CVs, and time-varying context, utilised 
as an independent variable.  
 To select time-varying CVs which reliably influence the ambulatory data, 
random effects regression analyses on each potential CV were conducted. Each 
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potential CV was tested individually against SBP, DBP, HR, CI and TPRI separately. 
All potential CVs showed a significant bivariate relationship with at least one 
outcome variable and were retained. Combined analyses with all 12 CVs were then 
carried out on each dependent variable. Means and standard deviations of the CVs and 
the dependent variables are given in Table 4.  
 
















Standingb 0.21 0.09 
Sittingb 0.67 0.13 
Hotb 0.09 0.10 
Coldb 0.04 0.07 
Talkingb 0.25 0.15 
Eatenb 0.19 0.10 
Caffeineb 0.07 0.08 
Smokeb 0.03 0.08 
Medicationb 0.01 0.02 













Diastolic blood pressure 70.76 5.49 
Heart rate 74.27 9.01 
Cardiac index 4.01 0.93 
Total peripheral resistance index 1861.66 503.00 
   a Scaled from inactive (1) to strenuous (4). 
b Coded as no (0) and yes (1). 
 
 
Tests of hypotheses were conducted by first entering the CVs followed by 
person-centred trait agency or trait communion scores, participants’ sex, ethnicity, 
time-varying context and their interactions. Using Akaike’s Information Criterion 
(Akaike, 1987) to test the error covariance structure, it was found that a combination 
of autoregressive order one and compound symmetry was optimal. Hence, restricted 
maximum likelihood and Type III sums of squares were used to estimate the 
parameters of the model. All post hoc tests of mean differences were conducted with 
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Bonferroni adjustments. Interactions nested within higher ordered ones were not 
interpreted. 
 
3.3 Trait Agency 
3.3.1   Effects of sex, trait agency and context 
The effects of sex, ethnicity, trait agency and context were examined for SBP, DBP, 
HR, CI and TPRI and the results are presented in Table 5.  
 















Covariates      
Physical activity 56.29*** 22.89*** 26.76*** 1.57 .53 
Standing 293.98*** 526.85*** 628.80*** 11.92*** 156.49*** 
Sitting 131.77*** 267.74*** 81.30*** 104.61*** 219.91*** 
Hot .21 2.03 29.62*** .08 .34 
Cold 1.90 3.19 16.90*** 4.43* 5.06* 
Talking 19.31*** 32.58*** 23.19*** .78 8.32*** 
Eaten 23.55*** 19.28*** 41.15*** 5.22** .00 
Caffeine 1.09 .00 .87 20.60** 4.37* 
Smoke 3.68 21.26*** 44.28*** .33 2.23 
Medication 2.48 .03 4..65* .04 .40 
BMI 17.34*** 20.85*** 7.41** .72 5.90* 
Family History  
 
.34 .02 .26 .11 .01 
 
Between Subjects Effects      
Sex 7.54*** 1.62 .17 .01 .87 
Ethnicity (E) .60 .11 .96 .36 .59 
Trait Agency (TA) .23 .00 2.13 5.48* 3.75 
Sex x E 1.36 .25 .35 1.25 1.04 
Sex x TA 3.41 1.09 .19 .52 .05 
E x TA .82 .08 1.20 .55 .80 
Sex x E x TA 1.48 .43 .24 1.17 .90 
 
Within Subjects Effects      
Context (CON) 7.81*** 1.67 .00 .24 .04 
Sex x CON .05 8.49*** 2.62 2.39 .61 
E x CON 3.76* 3.22* .08 .12 2.17 
TA x CON 3.84* .05 .25 .28 .03 
Sex x E x CON .40 .13 1.05 2.34 3.69* 
Sex x TA x CON .00 7.52*** 3.39* 2.60 .62 
E x TA x CON 3.53* 2.72 .31 .13 1.96 
Sex x E x TA x CON 
 
.37 .13 1.07 2.60 3.75* 
Note. *p < .05, **p < .01 and ***p < .001. 
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H1: Sex, trait agency and context will interact to influence cardiovascular 
responses. 
 
As anticipated, a three-way interaction involving sex, trait agency and context 
was observed for DBP, F(1, 3789) =  7.52, p < .001 and HR, F(1, 4310) = 3.93, p < 
.05. Plots of the effects on DBP and HR are presented in Figure 1 and Figure 2 
respectively.  
 













H1a: At home, trait agency will be positively related to pressor and HR responses 
in women but not in men. 
 
 To test this hypothesis, simple interactions by context were conducted to 
examine the role of trait agency and sex. For DBP, a marginal effect was obtained for 
home, F(1, 113) = 3.69, p < .057 but not for school/work, F(1,110) = .17, ns 
indicating that men and women exhibited different relationships between trait agency 
and DBP at home. Simple effects by context and sex show that the relationship 
between trait agency and DBP at home was not statistically reliable in women, b = 
Males Females 
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.38, SE = .44, F(1,57) = 1.66, ns or men, b = -0.23, SE = .29, F(1,54) = 1.45, ns. 
Although Figure 1 shows a positive relationship to DBP among females, this 
relationship did not achieve statistical significance.  
For HR, no significant simple interaction of sex by trait agency was found for 
home, F(1,114) = .00, ns or school/work, F(1,114) = 1.89, ns. Contrary to 
expectations, Figure 2 shows that trait agency was negatively related to HR in both 
men and women at home. Thus, H1a was partially supported by DBP data. 
 















H1b: At school/work, trait agency will be negatively related to pressor and HR 
responses across men and women. 
 
From Figure 1, it can be seen that trait agency was unrelated to DBP for all 
participants. Although Figure 2 suggests that trait agency was negatively related to 
HR among males and females at school/work, simple effects did not confirm this 
among males, F(1,57) = 3.14, ns or females, F(1,55) = .38, ns. Hence, there was no 
support for H1b.  
Males Females 
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From Figure 2, it can be seen that trait agency had a stronger influence on HR 
at school/work than home among males while the converse held for females. Simple 
interactions confirmed this context by trait agency effect on HR among males, 
F(2,2209) = 2.91, p < .05 but not females, F(2,2359) = 1.82, ns. For males, b = -0.19, 
SE = .44 at home and b = -0.91 and SE = .51 at school/work. For females, b = .91, SE 
= .59 at home and b = -0.29, SE = .49 at school/work. Hence the effect of trait agency 
on HR among males at school/work was reliably stronger than that of home.  
 A sex by ethnicity by trait agency by context interaction was observed for 
TPRI, F(2,353) = 3.75, p < .05. Simple interactions by ethnicity were conducted to 
test for the three-way interaction between sex, trait agency and context within each 
ethnic group. It was only among Malays, F(1,1155) = 7.72, p < .01, and not Chinese, 
F(1,1295) = .12, ns or Indians, F(1,1065) = .41, ns that sex, trait agency and context 
interacted to influence TPRI; this effect is presented in Figure 3. 
 





















Simple interactions by context were conducted on the Malay sample to test for 
the effect of sex and trait agency on TPRI. No reliable effects were found for home, 
F(1,37) = .01, ns or school/work, F(1,35) = 1.13, ns. Simple interaction analyses by 
sex on Malays show no reliable trait agency by context effect on TPRI among men, 
F(1, 558) = 1.91, ns. Although Figure 3 shows that the influence of trait agency on 
TPRI among women at home and school/work was different, this interaction did not 
reach significance, F(1,624) = 3.42, ns. 
From Figure 3, it can be seen that trait agency was negatively related to TPRI 
among Malay men across contexts. Furthermore, the influence of trait agency on 
TPRI among Malay males was stronger at school/work than home.  
 
3.3.2   Other Effects 
A main sex effect on HR was observed. From Figure 2 it can be seen that women had 
reliably higher HR than men. Post hoc tests of mean differences across contexts and 
trait agency confirm that men (M = 72.42, SE = 1.09) had reliably lower HR than 
females (M = 80.73, SE = 1.07). A main effect of sex on SBP was also observed, 
F(1,120) = 7.54, p <.01; males (M = 121.35, SE = 1.11) had reliably higher SBP than 
females (M = 111.87, SE = 1.09). A positive relationship between trait agency and CI 
was also observed, F(1,120) = 5.48, p < .05. 
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There was an ethnicity by context effect on DBP, F(2,111) = 3.22, p < .05. 
Among Chinese, DBP at home (M = 71.85, SE = .85) was reliably lower than school/ 
work (M = 75.28, SE = .88), t(111) = -5.78, p < .001. In Malays, DBP was similarly 
reliably lower at home (M = 71.16, SE = .87) than school/work (M = 73.63, SE = .91), 
t(111) = -4.13, p < .001. DBP at home (M = 71.61, SE = .85) among Indians was also 
reliably lower than school/work (M = 73. 62, SE = .91), t(111) = -3.24, p < .01 . From 
Figure 4, it can be seen that the interaction was accounted by the difference of DBP at 
home and at school/work among the Chinese being larger than the other groups. 
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As shown in Figure 5, a three-way interaction between ethnicity, trait agency 
and context was observed to influence SBP, F(2,3789) = 3.53, p < .05. To further 
explore this interaction, simple interactions by ethnicity were conducted to examine 
trait agency by context effects on SBP; trait agency interacted with context to 
influence SBP in Chinese, F(1,1358) = 6.60, p < .01 and Indians, F(1,39) = 7.54, p < 
.01 but not among Malays, F(1,1244) = .76, ns.  
In Figure 5, trait agency was negatively related to SBP at school/work but 
positively related to SBP at home among the Chinese. Among Indians, trait agency 
was negatively related to SBP at school/work but unrelated to SBP at home. However, 
simple effects showed that trait agency was not reliably correlated with SBP among 
Chinese at home, F(1,35) = 1.58, ns or at school/work, F(1,36) = .21, ns or among 
Indians at home, F(1,37) = .12, ns or at school/work, F(1,34) = .00, ns. Among the 
Malays, however, trait agency was positively related to SBP across contexts. 
 
 
Chinese Malay Indian 
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3.4 Trait Communion 
3.4.1   Effects of Sex, Trait Communion and Context 
The effects of sex, ethnicity, trait communion and context were examined for SBP, 
DBP, HR, CI and TPRI. Results are presented in Table 6.  
 















Covariates      
Physical activity 55.59*** 22.69*** 27.21*** 1.41 .62 
Standing 293.54*** 530.36*** 629.98*** 12.11*** 157.48*** 
Sitting 130.36*** 265.38*** 82.30*** 105.87*** 221.60*** 
Hot .20 1.18 30.39*** .04 .36 
Cold 2.00 3.25 17.60*** 4.74* 5.90 
Talking 19.54*** 32.91*** 22.90*** .94 8.76** 
Eaten 24.52*** 18.27*** 41.92*** 5.21** .00 
Caffeine 1.28 .01 .79 10.43** 3.91* 
Smoke 3.56 20.71*** 44.60*** .32 2.26 
Medication 2.52 .01 4.42** .04 .42 
BMI 31.00*** 33.06*** 5.96* .15 5.02* 
Family History  
 
1.20 .07 .53 .05 .14 
 
Between Subjects Effects      
Sex .68 .68 9.87*** .00 .00 
Ethnicity (E) 2.66 1.03 1.93 .82 .02 
Trait Communion (TC) 1.65 .57 2.06 .12 .00 
Sex x E 5.00** 6.45** 1.51 .15 .87 
Sex x TA 2.34 .88 6.03* .19 .35 
E x TA 2.63 1.12 1.45 .66 .01 
Sex x E x TC 5.30** 6.91*** 1.48 .15 .78 
 
Within Subjects Effects      
Context (CON) .40 1.10 .00 .85 1.52 
Sex x CON .75 .86 6.66** 1.11 .32 
E x CON .67 .22 .73 .99 3.18* 
TC x CON .03 .00 .10 .96 .86 
Sex x E x CON 1.00 2.74 .66 .03 .75 
Sex x TC x CON .46 1.15 5.35** 1.17 .27 
E x TC x CON 1.10 .33 .87 1.06 3.19* 
Sex x E x TC x CON 
 
.96 2.80 .69 .03 .80 
Note. *p < .05, **p < .01 and ***p < .001. 
 




As expected, a three-way interaction involving sex, trait communion and 
context was observed to influence HR, F(2,4310) = 5.35, p < .05. Figure 6 presents 
these findings. 
 













H2a: At home, trait communion will be negatively related to pressor and HR 
responses among men and women.  
 
H2b: At home, the negative relationship between trait communion and pressor 
and HR responses among women will be stronger than that of men. 
 
 To test these hypotheses, simple interactions by context were conducted to 
examine the influence of sex by trait communion on HR. Sex and trait communion 
marginally influenced HR at home, F(1,114) = 3.51, p < .063. Simple effects by sex at 
home show that trait communion was reliably negatively correlated with HR in 
women, b = - .34, SE = .59, F(1,57) = 4.22, p <.05, but not in men, b = .19, SE = .045, 
F(1,55) = .34, ns. From Figure 6, it can be seen that trait communion was negatively 
Males Females 
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related to HR among women at home but not among men at home. Hence, the data 
partially supported hypotheses H2a and H2b.  
  
H2c: At school/work, trait communion will be negatively related to pressor 
responses and HR across men and women. 
 
Contrary to expectations, simple effects by context showed a sex by trait 
communion interaction on HR at school/work, F(1,114) = 5.36, p < .05. Simple 
effects by sex at school/work show that trait communion was negatively correlated to 
HR among women, b = - .20, SE = .45, F(1,55) = 4.47, p < .05, and not men, F(1,52) 
= 1.55, ns. From Figure 6, it can be seen that trait communion was unrelated to HR 
among men but negatively related to HR among women at school/work. Hence, H2c 
was partially supported.  
 
3.4.2   Other Effects 
Ethnicity was found to interact with sex and trait communion to influence SBP, 
F(2,120) = 5.30, p < .01, as shown in Figure 7.  No hypotheses on ethnicity were 
proposed and simple interactions by ethnicity were conducted to examine sex by trait 
communion effects on the dependent variables. 
Simple interactions by ethnicity show that sex and trait communion influenced 
SBP in Chinese, F(1,39) = 4.75, p < .05 and Malays, F(1,38) = 4.85, p < .05 but not in 
Indians, F(1,39) = .53, ns. From Figure 7, it can be seen that trait communion was 
positively related to SBP among Chinese females and Malay males while the converse 
held for Chinese males and Malay females. 
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Figure 7 suggests that Malay males have a distinct relationship between trait 
communion and SBP compared to their Chinese and Indian counterparts. 
Additionally, Chinese females seem to show a different relationship between trait 
communion and SBP compared to Malay and Indian females. Simple interactions by 
sex show that ethnicity interacted with trait communion to influence SBP in females, 
b = F(2,59) = 7.91, p < .001 but not in males, F(2,59) = .39, ns. Among females, b = 
1.45, SE = .64 for Chinese, b = -1.71, SE = .78 for Malays and b = -.27, SE = .49 for 
Indians. Among males, b = .44, SE = .45 for Chinese, b = .26, SE = 1.05 for Malays 
and b = 1.31, SE = .69 for Indians. Hence, the influence of trait communion on SBP 
among Malay males is not reliably different from Chinese and Indian males. 
However, trait communion was positively related to SBP in Chinese females while 
the converse held for Malay females.  
 Sex, ethnicity and trait communion also interacted to influence DBP, F(2,120) 
= 6.91, p <.01. From Figure 8, it appears that the sex by trait communion interactions 
for DBP were different within each ethnic group. Simple interactions by ethnicity 
found sex by trait communion effects on DBP only among Chinese, F(1,39) = 8.91, p 
Chinese Malay Indian 
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< .01 and not in Malays, F(1,38) = 3.61, ns or Indians, F(1,39) = 1.54, ns. Among 
Chinese, b = -.20, SE = .23 for males and b = .65, SE = .28 for females. From the 
figure, trait communion was positively related to DBP in Chinese females, but 
negatively related to DBP in Chinese males.  
 












 Figure 8 suggests that Chinese males had a negative relationship between 
trait communion and DBP, while the converse was true for their Malay and Indian 
counterparts. Additionally, Chinese females seem to show a different relationship 
between trait communion and DBP compared to their Malay and Indian counterparts. 
Simple interactions by sex show that ethnicity interacted with trait communion to 
influence DBP in females, F(2,59) = 6.81, p < .01 but not in males, F(2,59) = .87, ns. 
Hence, Chinese females had a positive relationship between trait communion and 
DBP while the converse held for their Malay and Indian counterparts. 
Chinese Malay Indian 
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 Ethnicity, trait communion and context interacted to influence TPRI, 
F(2,3535) = 3.19, p < .05. Plots of the effects are presented in Figure 9. Simple 
interactions by ethnicity were conducted to examine trait communion by context 
effects on TPRI. Reliable effects were only found among Malays, F(2,1155) = 5.66, p 
< .05 and not among Chinese, F(2,1295) = .03, ns or Indians, F(2,1065) = .85, ns. 
Among Malays, it can be seen that trait communion is negatively related to TPRI at 
school/work but the converse was true at home.  
Although Figure 9 suggests that the influence of trait communion on TPRI 
across contexts between the ethnic groups are different, simple interactions show no 
ethnicity by trait communion effect on TPRI within school/work, F(2,112) = .40, ns 
or home, F(2,107) = .43, ns.  
 




4.1 Summary of Key Findings  
The present study explored the relationship between sex, gender traits and context on 
ambulatory blood pressure and hemodynamics. Confirming expectations, sex and 
gender traits differentially influenced the appraisal of various contexts in men and 
women as indexed by physiological responses. Importantly, these results were 
observed for both male and female sex-related traits of agency and communion. 
More specifically, sex, trait agency and context interacted to influence 
diastolic blood pressure (DBP) and heart rate (HR). Sex differences in the relationship 
of trait agency to DBP were observed in the home context; trait agency was unrelated 
to DBP in men whereas trait agency had positive relationships with DBP in women. 
Trait agency, however, was negatively related to HR in men across contexts. In 
particular, this negative relationship was stronger at school/work compared to home.  
Interestingly, while the observed three-way interaction on DBP and HR was 
generalisable across Singaporean Chinese, Malays and Indians, sex, trait agency and 
context interacted to influence total peripheral resistance index (TPRI) in Malays 
only. Among males, trait agency was negatively related to TPRI across contexts while 
the strength of the relationship was stronger at school/work than home.   
A sex by trait communion by context interaction was also observed for HR. 
Trait communion was negatively related to HR in females regardless of context 
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although the strength of this relationship tended to be stronger at school/work 
compared to home. In males, trait communion was unrelated to HR at home and 
school/work. Overall, men had lower HR than women.  
 
 
4.2 Descriptive Findings  
Sex differences in trait agency replicated previous findings (cf. Newton et al., 1999; 
Spence & Helmreich, 1978). In line with the male sex role, men scored higher in trait 
agency than women. However, unlike Americans (Spence & Helmreich, 1978), 
Singaporean males and females equally endorsed trait communion. These findings 
converge with previous findings in Singapore (Pek, 2002) along with the observation 
that Asians tend to be more relationship-oriented than their American counterparts 
(Hofstede, 1980, 1998). Confirming past research and theory, trait agency and trait 
communion were independent constructs among Singaporeans across the ethnic 




4.3 Sex by Gender Traits by Context 
The observed interactions between sex, gender traits and contexts on 
ambulatory physiological responses converge with the theoretical models of the 
process theory of coping (Lazarus & Folkman, 1984) and sex as a social category 
(Ashmore & Sewell, 1998; Deaux, 1982, 1985; Wallston, 1987). The data suggest that 
various contexts are appraised differently between men and women depending on 
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their relevance to their sex role (cf. Deaux & Lafrance, 1998) and gendered 
personality traits (cf. Davis & Matthews, 1996; Gramer, 2003; Gramer & Berner, 
2005; Nealy et al., 2002). Since these effects were observed to involve both trait 
agency and trait communion, it suggests that cognitive appraisals were influenced by 
gender and not by personality traits unrelated to sex and gender.  
Importantly, given that the outcome variables explored are ambulatory 
physiological parameters, this finding suggests that sex and gender are pervasive 
constructs which influence the appraisal of everyday situations and contexts. 
Additionally, while the effect of sex, gender traits and context on DBP and HR are 
generalisable across Singaporean Chinese, Malays and Indians, sex by trait agency by 
context influenced TPRI only among Malays. This suggests that the appraisal process 
involving sex and gender may be moderated by ethnicity supposedly because gender 
is shaped by socio-cultural influences (Best & Williams, 1997; Deaux, 1985). 
Interestingly, this observed three-way interaction on cardiovascular 
parameters also suggests that gender functions dually as a role and a trait to influence 
cognitive appraisals. Gender can be said to function as a role from the observation 
that the context of home was associated with different physiological responses 
between men and women presumably because the home primed disparate sex role 
scripts for behaviour (cf. Deaux & Lafrance). Gender can also be said to function as a 
trait because trait agency and trait communion – sex-related personality dispositions – 
moderated the relationship between sex and physiological responses to stress at home.   
While it is clear that sex and gender influence the appraisal of varying 
contexts in everyday life, it still remains unclear how these variables specifically 
influence the outcome variables given that some of the shapes of these interactions 
were contrary to expectations. Although it was expected that trait agency will be 
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negatively related to HR responses across the sexes, it was negatively related to HR 
across contexts among males especially at school/work. Mismatch theory (Contrada et 
al., 1984; Lewin, 1936, cited in Davis & Matthews, 1996; Solomon et al., 1980) may 
account for this in that males high in trait agency possessed more instrumentality, 
which supposedly aided them to better cope with agentic demands than low trait 
agency males. Among males, the observed stronger relationship between trait agency 
and HR at school/work compared to home may be explained by the differential 
relevance of trait agency to the different contexts. The disparity in traditional sex roles 
at home suggest that males experienced more agentic demands at school/work 
compared to the domestic domain (Deaux, 1985; Deaux & Lafrance, 1998).  
Additionally, trait agency was negatively correlated to TPRI, especially in 
Malay men. As a vascular reactor is one who displays increases in total peripheral 
resistance and little change or decreases in cardiac output (Turner, 1994), the data 
suggest that Malay men, particularly those low in trait agency, may be primarily 
vascular reactors (Allen & Matthews, 1990; Allen et al., 1993; Girdler & Light, 1994; 
Girdler et al., 1997). In support of the gender-in-context framework (Deaux & 
Lafrance, 1998), different contexts – home versus school/work – was associated with 
different stress responses in TPRI among Malay males; the negative relationship 
between trait agency and TPRI was stronger at school/work compared to home. These 
data suggest that the school/work environment promoted the influence of trait agency 
on TPRI, especially among Malay men, more than the home environment.  
Although trait communion was expected to attenuate cardiovascular responses 
across the sexes at school/work, this effect was observed in women only, suggesting 
that this cluster of nurturing and expressive traits was more relevant to women than 
men regardless of context. Since the gender in context framework (Deaux, 1984; 
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Deaux & Major, 1987) does not limit itself to structural contexts such as home and 
school/work, perhaps sex roles were also made salient by qualitative situational 
differences such as the presence and absence of social interactions. The female sex 
role places emphasis on warmth, expressiveness and nurturance (Adesso et al., 1994; 
Frankenhaeuser, 1983; Helgeson, 1994) – dispositions which are geared toward 
managing positive social interactions. Since social interactions span across home and 
school/work contexts, the data suggest that such conditions may have primed the 
female sex role leading to the relevance of trait communion on HR in females but not 
males across contexts.  
Additionally, a main effect of context on HR was observed in women but not 
men. Confirming data on the effect of locations on ambulatory data (Gellman et al., 
1990; Harshfield et al., 1982; J. E. Schwartz et al., 1994), females had higher HR at 
school/work compared to home. Therefore, the home context supposedly primed sex-
related roles in women but not men (cf. Deaux, 1984, 1987) This confirms the 
assertion that it is not context per se that influences physiological responses to stress 
(J. E. Schwartz et al., 1994), but psychosocial conditions – such as sex roles – which 
may be activated within contexts. 
 
 
4.4 Other Findings 
Replicating the finding that trait agency influences cardiovascular responses 
(Gramer, 2003; Gramer & Berner, 2005; Nealy et al., 2002; Newton et al., 1999; 
Rejeski et al., 1989; Rejeski et al., 1990), a main effect of trait agency on CI was 
observed. In particular, trait agency was positively related to CI. When this finding is 
combined with those obtained on TPRI, trait agency seems to foster a physiological 
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response associated with challenge appraisals especially among Malay males (cf. 
Blascovich & Tomaka, 1996). This conclusion is supported by evidence that trait 
agency is correlated with stress-buffering dispositions such as self-esteem (Lau, 1989; 
Whitley, 1983), locus of control (Kapalka & Lachenmeyer, 1989; Zeldow et al., 1985) 
and high self-confidence (Zeldow et al., 1987). Malay men exhibited a negative 
influence of trait agency on TPRI across contexts, and CI is positively correlated with 
trait agency; hence, the data suggest that trait agency moderated the physiological 
experience of challenge as opposed to threat particularly in Malay men.  
In the model examining trait agency, ethnicity also interacted with context to 
influence DBP. Replicating previous ambulatory data (Gellman et al., 1990; 
Harshfield et al., 1982; J. E. Schwartz et al., 1994), home was associated with lower 
DBP compared to school/work across the ethnicities. In particular, the difference 
between DBP at home and school/work was larger among the Chinese compared to 
Malays in Indians. As cardiovascular responses are an indication of effort expended 
(Wright & Dismukes, 1995), this finding supports the notion that the school/work role 
is more important to the Chinese than the Malays or Indians. Indeed, the Chinese have 
consistently had the highest percentage of passes in national examinations compared 
to their Malay and Indian counterparts save for the General Cambridge Examinations 
for the Advanced Level where the Indians did best (Ministry of Education, 2004b). 
 Additionally, ethnicity interacted with trait agency and context to influence 
ambulatory SBP. It was only among the Chinese that trait agency interacted with 
context to influence SBP; trait agency was negatively related to SBP at school/work 
but positively related to SBP at home. Among the Malays, trait agency was positively 
related to SBP across contexts. In Indians, trait agency was negatively related to SBP 
at school/work. According to mismatch theory, it would seem that trait agency acted 
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as a coping resource among the Chinese and Indians at school/work because it was 
consistently associated with lower pressor responses. Among the Malays, trait agency 
was stress-enhancing (cf. Kobasa, 1987). In Singapore, the Chinese and Indians have 
a better education record compared to the Malays in terms of national examination 
scores (Ministry of Education, 2004a). Hence, ethnic differences in educational 
outcomes may be pertinent to understanding ethnic differences in the relationship 
between trait agency and pressor responses.  
 Ethnicity was also observed to interact with sex and trait communion to 
influence SBP and DBP. Strikingly, sex and trait communion were unrelated to 
pressor responses among Indians. Among the Chinese, trait communion was 
positively related to BP in women but the converse held for men. Among the Malays, 
women had a negative relationship between trait communion and SBP while the 
converse held for men. Contrary to the expectation that high trait communion would 
be associated with lower BP and HR responses, it was consistently related to 
heightened pressor responses among the Chinese women in particular. Yet, the 
hypothesised reduction in SBP with higher trait communion was observed among 
Malay women. Interestingly, trait communion as a personality resource appeared to 
be stress-promoting among Chinese women but stress-buffering among Malay 
women.  Mismatch theory (Contrada et al., 1984; Lewin, 1936, cited in Davis & 
Matthews, 1996; Solomon et al., 1980) suggests that trait communion was associated 
with higher BP in Chinese women because this personality disposition hindered the 
ease of handing demands throughout their ambulatory monitoring periods; conversely, 
trait communion seems to have facilitated task coping among Malay women.  
Notably, the Malay female pattern of SBP responses in relation to trait 
communion converges with the finding that high trait communion was associated with 
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lower HR in women but not men across contexts. Since these results were interpreted 
in the light of traditional female sex roles, perhaps traditionality can account for the 
opposing relationships trait communion has with SBP between Singaporean Chinese 
and Malay women. Malays in Singapore tend to be more traditional than the Chinese; 
Chinese youth are allowed the flexibility to socialise with people of different beliefs 
whereas Malay youths are expected to keep within the circle of Muslims (Chang, 
1993). Since traditionality predicts one’s tendency to hold sex stereotypes (Pek & 
Leong, 2003), it is suggested that Malay females conform more to stereotypical sex 
roles than do Chinese females.   
Alongside the three-way interaction involving ethnicity, sex and trait 
communion, ethnicity also interacted with trait communion and context to influence 
TPRI. It was only among the Malays that a trait communion by context interaction on 
TPRI was observed. In particular, trait communion was reliably associated with lower 
TPRI at school/work but was unrelated to TPRI at home. Among Chinese and 
Indians, trait communion tended to be positively correlated with TPRI across 
contexts. Since vascular reactors are characterised by increases in total peripheral 
resistance and little change or decreases in cardiac output (Turner, 1994), the results 
suggest that high trait communion is associated with a vascular response among the 
Chinese and Indians. In Malays, however, it was those low in trait communion at 
school/work that exhibited a vascular response.   
Physical stressors depend strongly on psychological factors (R. B. Williams, 
1985), hence the current finding suggests that the environmental demands related to 
trait communion as appraised by Malays between school/work and home are distinct. 
Conversely, since trait communion shared a positive relationship with TPRI across 
contexts among Chinese and Indians, the results suggest that the environmental 
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demands which are relevant to trait communion across these situations are relatively 
homogenous. 
The observed interactions between ethnicity and trait agency or trait 
communion indicate that the effects of trait agency on cardiovascular responses are 
not uniform across ethnic groups in Singapore. Although ethnic differences in 
physiological responses may stem from biological differences, these differences may 
be also accounted by distinct indigenous psychologies (Kim & Berry, 1993). Since 
different ethnicities have been found to learn different sex roles (Binion, 1990; 
Filardo, 1996), and trait agency maps onto the male sex role, future studies should 
examine whether the masculinity and femininity scale of the Personality Attributes 
Questionnaire (PAQ, Spence & Helmreich, 1978) measured different concepts on trait 
agency between the ethnicities.  
 
 
4.5 Limitations and Future Directions 
This study was conducted on young Asian adults and generalisability of these 
findings may be limited to this age group. It follows that these results should be 
replicated in different populations in future studies. Related to research design, the 
study is an ambulatory field study and further study should also involve controlled 
experiments to better examine the causal mechanisms involved in the effects sex and 
gender have on physiological responses.   
Arguably, sex and ethnicity lack specificity in measuring biological 
differences from role differences stemming from gender and culture (Deaux, 
1977,cited in Deaux, 1984; Kaufman & Cooper, 1995). Since sex and ethnicity are 
descriptive and dichotomous variables; they are not conceptual or continuous, these 
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categorical variables can only serve as proxies of latent biological and psychological 
differences. Hence, measures on psychological sex and ethnic differences may help in 
pinpointing whether these group differences stem from biological or psychological 
differences. 
 While match and mismatch theories were employed as avenues of 
explanations, these postulations rest on the assumptions that individuals cognitively 
appraised situational demands as relevant and addressable (Lazarus & Folkman, 
1984). As with similar laboratory studies (Allen et al., 1993; Nealy et al., 2002; 
Newton et al., 1999; Rejeski et al., 1989; Rejeski et al., 1990), no measure of 
cognitive appraisal of the situation and the resources available to cope with the 
demands were collected.  
 Despite the presence of context effects on cardiovascular responses, the 
direction of influence has been mixed. Indeed, different contexts place different 
demands on different people (J. E. Schwartz et al., 1994). Alternatively, different 
contexts may have primed different social roles such a sex roles (Deaux, 1984; Deaux 
& Major, 1987). Yet, no data on how different contexts are understood between 
individuals was collected in this exploratory ambulatory study. Hence, future 
investigations should measure individuals’ coping appraisals along with their 
assessments of different contextual activities and associated task demands. 
 Mismatch theory adequately explains the finding that appraisals of different 
situational demands falling within and without sex and social role stereotypes are 
stressful to both men and women (Eisler & Skidmore, 1987; Gillespie & Eisler, 
1992). Perhaps, the measurement of gender related cognitions (Eisler & Skidmore, 
1987; Gillespie & Eisler, 1992) may cast more light on elucidating the role of sex and 
gender in CVR and health.  
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 Although hemodynamics were measured, no distinct pattern of reactivity was 
found to be associated with sex despite past research (Allen & Matthews, 1990; Allen 
et al., 1993; Girdler & Light, 1994; Lawler et al., 2001; Lawler et al., 1995; Light et 
al., 1993a, 1993b). As menstrual cycle effects on hemodynamics have been reported 
(Girdler & Light, 1994; Girdler et al., 1993), the null findings here may have arisen 
because of this confounding. No data on menstrual cycle phase was collected and 
future studies should control for their effects. 
 It is also noted that while interesting ethnic effects and other findings were 
observed, some of these effects may be chance findings given the many performed 
analyses. Hence, interpretations regarding these effects are at best speculative until 
more replications are conducted. Future research should focus on interactions between 
ethnicity and culturally influenced constructs (for examples, see Cheung et al., 2001; 
S. James et al., 1983) to better understand the underlying mechanisms behind the 
observed ethnic differences in physiological responses to stress. Additionally, future 
studies may consider examining genes (for example, see Whitfield & McClearn, 




The present study extends prevailing research on sex and gender by examining 
the influence these constructs have on cognitive appraisals. Corroborating the process 
theory of coping (Lazarus & Folkman, 1984) and the gender-in-context framework 
(Deaux & Lafrance, 1998), different contexts were associated with disparate 
appraisals made by men and women, that was indexed by different patterns of stress 
responses observed. As these results are obtained from the field, the findings suggest 
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that sex and gender are pervasive constructs that influence the appraisals and 
everyday contexts and situations.   
Since interactions between sex, gender traits and context influenced 
cardiovascular responses, categorical sex was found to capture both sex role and 
biological differences between males and females. It therefore remains a crude marker 
in predicting behaviour (Deaux, 1977, cited in Deaux, 1984). Hence, future research 
in sex, gender and sex roles should continue to include these variables. 
The outcome variables are multiple repeated measures of cardiovascular 
parameters; therefore, mismatch theory (Contrada et al., 1984; Lewin, 1936, cited in 
Davis & Matthews, 1996; Solomon et al., 1980) was more useful in interpreting some 
of the observed two-way interactions encountered as well as unexpected patterns 
observed in the predicted three-way interaction than match theory. Specifically, 
mismatch theory accounted for the unexpected findings by rating how well trait 
agency and communion aid the person in coping with contextual demands. This 
suggests that gender traits of agency and communion influence cognitive appraisals 
and physiological responses via two pathways – indirectly through sex roles (cf. 
Davis & Matthews, 1996) and directly (Gramer, 2003; Gramer & Berner, 2005; Nealy 
et al., 2002).  
Different ethnicities exhibited different patterns of physiological responses 
conditioned by combinations of context, sex and gendered related personality. Hence, 
similar findings from a single ethnic population should not be casually generalised to 
other ethnic groups. Clearly, like sex and gender, race and ethnicity may also play a 
critical role in influencing everyday physiological function via appraisals of daily 




Adesso, V. J., Reddy, D. M., & Fleming, R. (1994). Psychological perspectives on 
women's health: An introduction and overview. In V. J. Adesso, D. M. Reddy 
& R. Fleming (Eds.), Psychological perspectives on women's health (pp. 1-7). 
Washington, DC: Taylor & Francis. 
Akaike, H. (1987). Factor analysis and Akaike information criterion. Psychometrika, 
52, 317-332. 
Allen, M. T., & Matthews, K. A. (1990). Hemodynamic responses to laboratory 
stressors in children and adolescents: The influences of age, race, and gender. 
Psychophysiology, 34(3), 329-339. 
Allen, M. T., Stoney, C. M., Owens, J. F., & Matthews, K. A. (1993). Hemodynamic 
adjustments to laboratory stress: The influence of gender and personality. 
Psychosomatic Medicine, 55(6), 505-517. 
Anderson, N. B. (1989). Ethnic differences in resting and stress-induced 
cardiovascular and humoral activity: An overview. In N. Schneiderman, S. M. 
Weiss & P. G. Kaufman (Eds.), Handbook of research methods in 
cardiovascular behavioral medicine (pp. 433-451). New York: Plenum Press. 
Anderson, N. B., McNeilly, M., & Myers, H. (1992). Toward understanding race 
difference in autonomic reactivity: A proposed contextual model. In J. R. 
Turner, A. Sherwood & K. C. Light (Eds.), Individual differences in 
cardiovascular response to stress (pp. 125-145). New York: Plenum Press. 
Aneshensel, C. A., & Pearlin, L. I. (1987). Structural contexts of sex differences in 
stress. In R. C. Barnett, L. Biener & G. K. Baruch (Eds.), Gender and stress 
(pp. 75-95). New York: Free Press. 
 68
Ang, R. P. H., & Ward, C. A. (1993). A cross-cultural perspective on models of 
psychological androgyny. The Journal of Social Psychology, 134(3), 391-393. 
Antill, J. K. (1983). Sex role complementarily versus similarity in married couples. 
Journal of Personality and Social Psychology, 45, 145-155. 
Ashmore, R. D., & Sewell, A. D. (1998). Sex/gender and the individual. In D. F. 
Barone, M. Hersen & V. B. V. Hasselt (Eds.), Advanced personality (pp. 377-
409). New York: Plenum Press. 
Bakan, D. (1966). The duality of human existence. Chicago: Rand McNally. 
Baumgart, P., & Kamp, J. (1998). Accuracy of the Spacelabs Medical 90217 
ambulatory blood pressure monitor. Blood Pressure Monitoring, 3(5), 303-
307. 
Bem, S. L. (1974). The measurement of psychological androgyny. Journal of 
Consulting and Clinical Psychology, 42(2), 155-162. 
Bem, S. L. (1981a). Bem sex-role inventory: Professional manual. Palo, Alto, CA: 
Consulting Psychologists. 
Bem, S. L. (1981b). Gender-schema theory: A cognitive account of sex typing. 
Psychological Review, 88(4), 354-364. 
Best, D. L., & Williams, J. E. (1997). Sex, gender and culture. In J. W. Berry, M. H. 
Segall & C. Kâgitçibasi (Eds.), Handbook of cross-cultural psychology (2nd 
ed., Vol. 3, pp. 163-212). Boston: Allyn and Bacon. 
Binion, V. J. (1990). Psychological androgyny: A black female perspective. Sex 
Roles, 22, 487-507. 
Bishop, G. D., & Robinson, G. (2000). Anger, harassment, and cardiovascular 
reactivity among Chinese and Indian men in Singapore. Psychosomatic 
Medicine, 62(5), 684-692. 
 69
Blascovich, J. (2000). Using physiological indexes of psychological processes in 
social psychological research. In H. T. Reis & C. M. Judd (Eds.), Handbook of 
research methods in social and personality psychology (pp. 117-137). New 
York: Cambridge University Press. 
Blascovich, J., Major, B., & Katkin, E. S. (1981). Sex-role orientation and type a 
behavior. Personality and Social Psychology Bulletin, 7(4), 600-604. 
Blascovich, J., & Mendes, W. B. (2000). Challenge and threat appraisals. In J. Forgas 
(Ed.), Feeling and thinking: The role of affect in social cognition (pp. 59-82). 
Paris: Cambridge University Press. 
Blascovich, J., Mendes, W. B., Salomon, K., & Hunter, S. B. (1999). Social 
facilitation as challenge and threat. Journal of Personality and Social 
Psychology, 77(1), 68-77. 
Blascovich, J., Mendes, W. B., & Seery, M. D. (2002). Intergroup encounters and 
threat: A multi-method approach. In D. Mackie & E. Smith (Eds.), From 
prejudice to integroup emotions: Differential reactions to social groups (pp. 
89-110). New York: Psychology Press. 
Blascovich, J., Nash, R. F., & Ginsburg, G. P. (1978). Heart rate and competitive 
decision making. Personality and Social Psychology Bulletin, 4(1), 115-118. 
Blascovich, J., & Tomaka, J. (1996). The biopsychosocial model of arousal 
regulation. Advances in Experimental Social Psychology, 28, 1-51. 
Booth-Kewley, S., & Friedman, H. S. (1987). Psychological predictors of heart 
disease: A quantitative review. Psychological Bulletin, 101(3), 343-362. 
Bradby, H. (2003). Describing ethnicity in health research. Ethnicity and Health, 8(1), 
5-13. 
 70
Brown, P. C., & Smith, T. W. (1992). Social influence, marriage, and the heart: 
Cardiovascular consequences on interpersonal control in husbands and wives. 
Health Psychology, 11, 88-92. 
Burda, P. C., Vaux, A., & Schill, T. (1984). Social support resources: Validation 
across sex and sex role. Personality and Social Psychology Bulletin, 20, 119-
126. 
Burke, R. J. (2002). Men, masculinity, and health. In D. L. Nelson & R. J. Burke 
(Eds.), Gender, work stress, and health (pp. 35-54). Washington, DC: 
American Psychological Association. 
Cacioppo, J. T., Tassinary, L. G., & Bernston, G. G. (2000). Psychophysiological 
science. In J. T. Cacioppo, L. G. Tassinary & G. G. Bernston (Eds.), 
Handbook of psychophysiology (2nd ed., pp. 3-26). New York: Cambridge 
University Press. 
Campbell, T., Gillapsy, J. A., & Thompson, B. (1997). The factor structure of the 
Bem Sex Role Inventory (BSRI): Confirmatory analysis of long and short 
forms. Educational and Psychological Measurement, 57(1), 118-124. 
Chang, A. S. C. (1993). Singapore. In L. L. Adler (Ed.), International handbook on 
gender roles (pp. 301-322). London: Greenwood Press. 
Cheung, F. M., Leung, K., Zhang, J. X., Sun, H. F., Gan, Y. Q., Song, W. Z., et al. 
(2001). Indigenous Chinese personality constructs: Is the five factor model 
complete? Journal of Cross-Cultural Psychology, 32, 407-433. 
Collins, A., & Frankenhaeuser, M. (1978). Stress responses in male and female 
engineering students. Journal of Human Stress, 4(2), 43-48. 
 71
Condiotte, M. M., & Lichtenstein, E. (1981). Self-efficacy and relapse in smoking 
cessation programs. Journal of Consulting and Clinical Psychology, 49, 648-
659. 
Constantinople, A. (1973). Masculinity-femininity: An exception to a famous dictum? 
Psychological Bulletin, 80(5), 389-407. 
Contrada, R. J., Wright, R. A., & Glass, D. C. (1984). Task difficulty, type a behavior, 
and cardiovascular response. Psychophysiology, 21, 638-646. 
Cosenzo, K. A., Franchina, J. J., Eisler, R. M., & Krebs, D. (2004). Effects of 
masculine gender-relevant task instructions on men’s cardiovascular reactivity 
and mental arithmetic performance. Psychology of Men and Masculinity, 5(2), 
103-111. 
Costa, M., Cropley, M., Griffith, J., & Steptoe, A. (1999). Ambulatory blood pressure 
monitoring is associated with reduced physical activity during everyday life. 
Psychosomatic Medicine, 61(6), 806-811. 
Davis, M. C., & Matthews, K. A. (1996). Do gender-relevant characteristics 
determine cardiovascular reactivity? Match versus mismatch of traits and 
situation. Journal of Personality and Social Psychology, 71(3), 527-535. 
Deaux, K. (1984). From individual differences to social categories: Analysis of a 
decade’s research on gender. American Psychologist, 39(2), 105-116. 
Deaux, K. (1985). Sex and gender. Annual Review of Psychology, 36, 49-81. 
Deaux, K., & Lafrance, M. (1998). Gender. In D. T. Gilbert, S. T. Fiske & G. Lindzey 
(Eds.), The handbook of social psychology (Vol. 4, pp. 788-827). Boston, 
Massachusetts: McGraw-Hill. 
Deaux, K., & Major, B. (1987). Putting gender into context: An interactive model of 
gender related behavior. Psychological Review, 94(3), 369-389. 
 72
Dembroski, T. M., & MacDougall, J. M. (1983). Behavioral and psychophysiological 
perspectives on coronary-prone behavior. In T. M. Dembroski, T. H. Schmidt 
& G. Blumchen (Eds.), Biobehavioral bases of coronary heart disease (pp. 
106-129). Basel: Karger. 
Dembroski, T. M., & Williams, R. B. (1989). Definition and assessment of coronary-
prone behavior. In N. Schneiderman, S. M. Weiss & P. G. Kaufman (Eds.), 
Handbook of research methods in cardiovascular behavioral medicine (pp. 
553-569). New York: Plenum Press. 
Eisler, R. M., & Skidmore, J. R. (1987). Masculine gender role stress: Scale 
development and component factors in the appraisal of stressful situations. 
Behavior Modification, 11(2), 123-136. 
Engebretson, T. O., Matthews, K. A., & Scheier, M. F. (1989). Relations between 
anger expression and cardiovascular reactivity: Reconciling inconsistent 
findings through a matching hypothesis. Journal of Personality and Social 
Psychology, 57(3), 513-521. 
Filardo, E. K. (1996). Gender patterns in African American and White adolescents' 
social interactions in the same-race, mixed-gender groups. Journal of 
Personality and Social Psychology, 71, 71-82. 
Frankenhaeuser, M. (1983). The sympathetic-adrenal and pituitary adrenal response to 
challenge: Comparison between the sexes. In T. M. Dembroski, T. H. Schmidt 
& G. Blumchen (Eds.), Biobehavioral bases of coronary heart disease (pp. 
91-105). Basel: Karger. 
Friedman, M., & Rosenman, R. H. (1974). Type a behavior and your heart. New 
York: Knopf. 
 73
Frodi, A., Macaulay, J., & Thome, P. R. (1977). Are women always less aggressive 
than men? A review of the experimental literature. Psychological Bulletin, 
84(4), 634-660. 
Gaudreau, P. (1977). Factor analysis of the Bem Sex-Role Inventory. Journal of 
Consulting and Clinical Psychology, 45(2), 299-302. 
Gellman, M., Spitzer, S., Ironson, G., Llabre, M. M., Saab, P. G., Pasin, R. D., et al. 
(1990). Posture, place, and mood effects on ambulatory blood pressure. 
Psychophysiology, 27(5), 544-551. 
Gillespie, B. L., & Eisler, R. M. (1992). Development of the feminine gender role 
stress scale: A cognitive-behavioral measure of stress, appraisal, and coping 
for women. Behavior Modification, 16(3), 426-438. 
Girdler, S. S., & Light, K. C. (1994). Hemodynamic stress responses in men and 
women examined as a function of female menstrual cycle phase. International 
Journal of Psychophysiology, 17(3), 233-248. 
Girdler, S. S., Pedersen, C. A., Stern, R. A., & Light, K. C. (1993). The menstrual 
cycle and premenstrual syndrome: Modifiers of cardiovascular reactivity in 
women. Health Psychology, 12, 180-192. 
Girdler, S. S., Turner, J. R., Sherwood, A., & Light, K. C. (1997). Gender differences 
in blood pressure control during a variety of behavioral stressors. 
Psychosomatic Medicine, 52(5), 571-591. 
Glass, D. C. (1977). Behavior patterns, stress and coronary disease. Hillsdale, NJ: 
Erlbaum. 
Gore, S., & Mangione, T. W. (1983). Social roles, sex roles and psychological 
distress: Additive and interactive models of sex differences. Journal of Health 
and Social Behavior, 24(4), 300-312. 
 74
Gramer, M. (2003). Cognitive appraisal, emotional and cardiovascular responses of 
high and low dominant subjects in active performance situations. Personality 
and Individual Differences, 34, 1303-1318. 
Gramer, M., & Berner, M. (2005). Effects of trait dominance on physiological and 
cardiovascular responses to social influence attempts: The role of gender and 
partner dominance. International Journal of Psychophysiology, 55, 279-289. 
Harshfield, G. A., Pickering, T. G., Kleinert, H. D., Blank, S., & Laragh, J. H. (1982). 
Situational variations of blood pressure in ambulatory hypertensive patients. 
Psychosomatic Medicine, 44(3), 237-245. 
Hawkins, R. C., Turell, S., & Jackson, L. J. (1983). Desirable and undesirable 
masculine and feminine traits in relation to students’ dieting tendencies and 
body image dissatisfaction. Sex Roles, 9, 705-718. 
Helgeson, V. S. (1990). The role of masculinity in a prognostic predictor of heart 
attack severity. Sex Roles, 22(11/12), 755-773. 
Helgeson, V. S. (1993). Implications of agency and communion for patient and 
spouse adjustment to a first coronary event. Journal of Personality and Social 
Psychology, 64(5), 807-816. 
Helgeson, V. S. (1994). Relation of agency and communion to well-being: Evidence 
and potential explanation. Psychological Bulletin, 116(3), 412-428. 
Hofstede, G. (1980). Culture's consequences. Thousand Oaks, CA: Sage Publications. 
Hofstede, G. (1998). The cultural construction of gender. In G. Hofstede (Ed.), 
Masculinity and femininity: The taboo dimension of national cultures (pp. 77-
105). Thousand Oaks, CA: Sage. 
 75
Holahan, C. K., & Spence, J. T. (1980). Desirable and undesirable masculine and 
feminine traits in counselling clients and unselected students. Journal of 
Consulting and Clinical Psychology, 48, 300-302. 
Horwitz, A. V., & White, H. R. (1991). Gender role orientations and styles of 
pathology among adolescents. Journal of Health and Social Behavior, 32, 
221-237. 
Houston, B. K. (1986). Psychological variables and cardiovascular and 
neuroendocrine reactivity. In K. A. Matthews, S. M. Weiss, T. Detre, T. M. 
Dembroski, B. Falkner, S. B. Manuck & R. B. Williams (Eds.), Handbook of 
stress, reactivity, and cardiovascular disease (pp. 207-230). New York: 
Wiley. 
Houston, B. K. (1989). Personality dimensions in reactivity and cardiovascular 
disease. In N. Schneiderman, S. M. Weiss & P. G. Kaufman (Eds.), Handbook 
of research methods in cardiovascular behavioral medicine (pp. 495-509). 
New York: Plenum Press. 
Houston, B. K. (1992). Personality characteristics, reactivity, and cardiovascular 
disease. In J. R. Turner, A. Sherwood & K. C. Light (Eds.), Individual 
differences in cardiovascular response to stress (pp. 103-123). New York: 
Plenum Press. 
Hughes, K., Lun, K. C., & Yeo, P. P. B. (1990). Cardiovascular diseases in Chinese, 
Malays, and Indians in Singapore. I. Differences in mortality. Journal of 
Epidemiology and Community Health, 44, 24-28. 
James, G. D., Pickering, T. G., Yees, L. S., Harshfield, G. A., Riva, S., & Laragh, J. 
H. (1988). The reproducibility of average ambulatory, home and clinic 
pressures. Hypertension, 11, 545-549. 
 76
James, S., Hartnett, S., & Kalsbeek, W. (1983). John Henryism and blood pressure 
differences among black men. Journal of Behavioral Medicine, 6, 259-278. 
Jorgensen, R. S., & Houston, B. K. (1981). The type a behavior pattern, sex 
differences, and cardiovascular response to and recovery from stress. 
Motivation and Emotion, 5(3), 201-213. 
Kamark, T. W., Shiffman, S. M., Smithline, L., Goodie, J. L., Thompson, H. S., 
Ituarte, P. H. G., et al. (1998). The diary of ambulatory behavioral states: A 
new approach to the assessment of psychosocial influences on ambulatory 
cardiovascular activity. In D. S. Krantz & A. Baum (Eds.), Perspectives in 
behavioral medicine: Technology and methodology in behavioral medicine 
(pp. 163-192). Hillsdale, NJ: Lawrence Erlbaum Associates. 
Kapalka, G. M., & Lachenmeyer, J. R. (1989). Sex role flexibility, locus of control, 
and occupational status. Sex Roles, 19(7/8), 417-427. 
Kaufman, J. S., & Cooper, R. S. (1995). In search of the hypothesis. Public Health 
Reports, 110(6), 662-666. 
Kim, U., & Berry, J. W. (1993). Introduction. In U. Kim & J. W. Berry (Eds.), 
Indigenous psychologies: Research and experience in cultural context (pp. 1-
29). Newbury Park, CA: Sage Publications. 
Krames, L., Englan, R., & Flett, G. L. (1988). The role of masculinity and femininity 
and depression and social satisfaction in elderly females. Sex Roles, 19, 713-
721. 
Krantz, D. S., & Ratliff-Crain, J. (1989). The social context of stress and behavioral 
medicine research: Instructions, experimenter effects, and social interactions. 
In N. Schneiderman, S. M. Weiss & P. G. Kaufmann (Eds.), Handbook of 
 77
research methods in cardiovascular behavioral medicine (pp. 383-392). New 
York: Plenum Press. 
Lash, S. J., Eisler, R. M., & Schulman, R. E. (1990). Cardiovascular reactivity to 
stress in men: Effect of masculine gender role stress appraisal and masculine 
performance challenge. Behavior Modification, 14, 3-20. 
Lash, S. J., Eisler, R. M., & Southard, D. R. (1995). Sex differences in cardiovascular 
reactivity as a function of the appraised gender relevance of the stressor. 
Behavioral Medicine, 21(2), 86-94. 
Lash, S. J., Gillespie, B. L., Eisler, R. M., & Southard, D. R. (1991). Sex differences 
in cardiovascular reactivity: Effects of the gender relevance of the stressor. 
Health Psychology, 10(6), 392-398. 
Lau, S. (1989). Sex role orientation and domains of self-esteem. Sex Roles, 21(5/6), 
415-422. 
Lawler, K. A., Harralson, T. L., Armstead, C. A., & Schmied, L. A. (1993). Gender 
and cardiovascular responses: What is the role of hostility? Journal of 
Psychosomatic Research, 37(6), 603-613. 
Lawler, K. A., Kline, K. A., Adlin, R. F., Wilcox, Z. C., Craig, F. W., 
Krishnamoorthy, J. S., et al. (2001). Psychophysiological correlates of 
individual differences in patterns of hemodynamic reactivity. International 
Journal of Psychophysiology, 40(2), 93-107. 
Lawler, K. A., Schmied, L., Mtchell, V. P., & Rixse, A. (1984). Type a behavior and 
physiologic responsivity in young women. Journal of Psychosomatic 
Research, 28(3), 197-204. 
 78
Lawler, K. A., Wilcox, Z. C., & Anderson, S. A. (1995). Gender differences in 
patterns of dynamic cardiovascular regulation. Psychosomatic Medicine, 
57(4), 357-365. 
Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal, and coping. New York: 
Springer. 
Light, K. C., Turner, J. R., Hinderliter, A. L., & Sherwood, A. (1993a). Race and 
gender comparisons: I. Hemodynamic responses to a series of stressors. 
Health Psychology, 12(5), 354-365. 
Light, K. C., Turner, J. R., Hinderliter, A. L., & Sherwood, A. (1993b). Race and 
gender comparisons: Ii. Predictions of work blood pressure from laboratory 
baseline and cardiovascular reactivity measures. Health Psychology, 12(5), 
366-375. 
Littell, R. C., Milliken, G. A., Stroup, W. W., & Wolfinger, R. D. (1996). SAS system 
for mixed models. Cary, NC: SAS Institute. 
Littlefield, A., Leiberman, L., & Reynolds, L. (1982). Redefining race: The potential 
demise of a concept in physical anthropology. Current Anthropology, 23, 641-
656. 
Lowery, D., Fillingim, R. B., & Wright, R. A. (2003). Sex differences and incentive 
effects on perceptual in cardiovascular responses to cold pressor pain. 
Psychosomatic Medicine, 65(2), 284-291. 
Lundberg, U., de Chateau, P., Winberg, J., & Frankenhaeuser, M. (1981). 
Catecholamine and cortisol excretion patterns in three-year-old children and 
their parents. Journal of Human Stress, 7(3), 3-11. 
Maccoby, E. E., & Jacklin, C. N. (1974). The psychology of sex differences. Stanford, 
CA: Stanford University Press. 
 79
MacDougall, J. M., Dembroski, T. M., & Krantz, D. S. (1981). Effects of types of 
challenge on pressor and heart rate responses in Type A and B women. 
Psychophysiology, 18(1), 1-9. 
Manuck, S. B., Craft, S., & Gold, K. J. (1978). Coronary prone behavior pattern and 
cardiovascular response. Psychophysiology, 15(5), 403-411. 
Marler, M. R., Jacob, R. G., & Lehoczky, J. P. S., A. L. (1988). The statistical 
analysis of treatment effects in 24-hour ambulatory blood pressure recordings. 
Statistics in Medicine, 7, 697-716. 
Matthews, K. A., Davis, M. C., Stoney, C. M., Owens, J. F., & Caggiula, A. R. 
(1991). Does the gender relevance of the stressor influence sex differences in 
psychophysiological responses? Health Psychology, 10(2), 112-120. 
Ministry of Education (2004a). Education statistics digest 2003. Singapore: Ministry 
of Education. 
Ministry of Education (2004b). Educational factsheet 2004. 
Moreland, J. R., Gulanick, N., Montague, E. K., & Harren, V. A. (1978). Some 
psychometric properties of the Bem Sex-Role Inventory. Applied 
Psychological Measurement, 2(2), 249-256. 
Mosteller, R. D. (1987). Simplified calculation of body-surface area. New England 
Journal of Medicine, 317, 1098. 
Myrsten, A. L., Lundberg, U., Frankenhaeuser, M., Ryan, G., Dolphin, C., & Cullen, 
J. (1984). Sex-role orientation as related to psychological responses during 
achievement and orthostatic stress. Motivation and Emotion, 8(3), 243-257. 
Nealy, J. B., Smith, T. W., & Uchino, B. N. (2002). Cardiovascular responses to 
agency and communion stressors in young women. Journal of Research in 
Personality, 36, 395-418. 
 80
Newton, T. L., & Bane, C. M. H. (2001). Cardiovascular correlates of behavioral 
dominance and hostility during dyadic interaction. International Journal of 
Psychophysiology, 40, 33-46. 
Newton, T. L., Bane, C. M. H., Flores, A., & Greenfield, J. (1999). Dominance, 
gender, and cardiovascular reactivity during social interaction. 
Psychophysiology, 36, 245-252. 
Nix, J., & Lohr, J. M. (1981). Relationship between sex, sex-role characteristics and 
coronary prone behavior in college students. Psychological Reports, 48(3), 
739-744. 
Ohkubo, Y., Imai, Y., Tsuji, I., Nagai, K., Ito, K., Satoh, H., et al. (1998). Reference 
values for 24-hour ambulatory blood pressure monitoring based on a 
prognostic criterion: The Ohasama study. Hypertension, 32(2), 255-259. 
Payne, F. D. (1987). “masculinity”, “femininity”, and the complex construct of 
adjustment. Sex Roles, 17(5/6), 359-374. 
Pedhazur, E. J., & Tetenbaum, T. J. (1979). Bem Sex Role Inventory: A theoretical 
and methodological critique. Journal of Personality and Social Psychology, 
37(6), 996-1016. 
Pek, J. C. X. (2002). Gender salience on sexist attitudes: National University of 
Singapore. 
Pek, J. C. X., & Leong, F. T. L. (2003). Sex-related self-concepts, cognitive styles and 
cultural values of traditionality-modernity as predictors of general and 
domain-specific sexism. Asian Journal of Social Psychology, 6, 31-49. 
Perloff, S., Sokolow, M., & Cowan, R. (1991). The prognostic value of ambulatory 
blood pressure monitoring in treated hypertensive patients. Journal of 
Hypertension, 9, S33-S39. 
 81
Pickering, T. G. (1991). Ambulatory monitoring and blood pressure variability. 
London: Science Press Ltd. 
Pickering, T. G., Hall, J. E., Appel, L. J., Falkner, B. E., Graves, J., Hill, M. N., et al. 
(2005). Recommendations for blood pressure measurement in humans and 
experimental animals. Part 1: Blood pressure measurement in humans. A 
statement for professionals from the subcommittee of professional and public 
education of the American Heart Association council on high blood pressure 
research. Hypertension, 45, 142-161. 
Polefrone, J. M., & Manuck, S. B. (1987). Gender differences in cardiovascular and 
neuroendocrine response to stressors. In R. C. Barnett, L. Biener & G. K. 
Baruch (Eds.), Gender and stress (pp. 13-38). New York: Free Press. 
Pollard, T. M., & Hyatt, S. B. (1999). Sex, gender and health: Integrating biological 
and social perspectives. In T. M. Pollard & S. B. Hyatt (Eds.), Sex, gender and 
health (pp. 1-17). United Kingdom: Cambridge University Press. 
Reddy, D. M., Fleming, R., & Adesso, V. J. (1992). Gender and health. In S. Maes, H. 
Leventhal & M. Johnson (Eds.), International review of health psychology 
(pp. 3-32). London: Wiley. 
Reevy, G. M., & Maslach, C. (2001). Use of social support: Gender and personality 
differences. Sex Roles, 44(7/8), 437-459. 
Rejeski, W. J., Gagne, M., Parker, P. E., & Koritnik, D. R. (1989). Acute stress 
reactivity from contested dominance in dominant and submissive males. 
Behavioral Medicine, 15, 118-124. 
Rejeski, W. J., Parker, P. E., Gagne, M., & Koritnik, D. R. (1990). Cardiovascular and 
testosterone responses to contested dominance in women. Health Psychology, 
9(1), 35-47. 
 82
Ruch, L. O. (1984). Dimensionality of the Bem Sex Role Inventory: A 
multidimensional analysis. Sex Roles, 10(1/2), 99-117. 
Saab, P. G. (1989). Cardiovascular and neuroendocrine responses to challenge in 
males and females. In N. Schneiderman, S. M. Weiss & P. G. Saab (Eds.), 
Handbook of research methods in cardiovascular behavioral medicine (pp. 
453-481). New York: Plenum Press. 
Saab, P. G., Llabre, M. M., Schneiderman, N., Hurwitz, B. E., McDonald, P. G., 
Evans, J., et al. (1997). Influence of ethnicity and gender on cardiovascular 
responses to active coping and inhibitory-passive coping challenges. 
Psychosomatic Medicine, 59(4), 434-446. 
Schwartz, A. R., Gerin, W., Davidson, K. W., Pickering, T. G., Brosschot, J. F., 
Thayer, J. F., et al. (2003). Toward a causal model of cardiovascular responses 
to stress and the development of cardiovascular disease. Psychosomatic 
Medicine, 61(1), 22-35. 
Schwartz, J. E., & Stone, A. A. (1998). Strategies for analyzing ecological momentary 
assessment data. Health Psychology, 17(1), 6-16. 
Schwartz, J. E., Warren, K., & Pickering, T. G. (1994). Mood, location and physical 
position as predictors of ambulatory blood pressure and heart rate: Application 
of  multi-level random effects model. Annals of Behavioral Medicine, 16(3), 
210-220. 
Seeman, T. E., & McEwen, B. S. (1996). Impact of social environment characteristics 
on neuroendocrine regulation. Psychosomatic Medicine, 58(5), 459-471. 
Sherwood, A., McFetridge, J., & Hutcheson, J. S. (1998). Ambulatory impedance 
cardiography: A feasibility study. Journal of Applied Physiology, 85, 2365-
2369. 
 83
Shiffman, S., & Stone, A. (1998). Ecological momentary assessment: A new tool for 
behavioral medicine research. In D. S. Krantz & A. Baum (Eds.), Perspectives 
in behavioral medicine: Technology and methodology in behavioral medicine 
(pp. 117-131). Mahwah, NJ: Lawrence Erlbaum Associates. 
Smedley, A., & Smedley, B. D. (2005). Race as biology is fiction, racism as a social 
problem is real: Anthropological and historical perspectives on the social 
construction of race. American Psychologist, 60(1), 16-26. 
Smith, T. W. (2003). Hostility and health: Current status of a psychosomatic 
hypothesis. A review. In A. J. Rothman & P. Salovey (Eds.), Social 
psychology of health (pp. 325-321). New York: Psychology Press. 
Smith, T. W., Allred, K. D., Morrison, C. A., & Carlson, S. D. (1989). Cardiovascular 
reactivity and interpersonal influence: Active coping in a social context. 
Journal of Personality and Social Psychology, 56(2), 209-218. 
Smith, T. W., & Christensen, A. J. (1992). Cardiovascular reactivity and interpersonal 
relations: Psychosomatic processes in social context. Journal of Social and 
Clinical Psychology, 11, 279-301. 
Smith, T. W., Limon, J. P., Gallo, L. C., & Ngu, L. Q. (1996). Interpersonal control 
and cardiovascular reactivity: Goals, behavioral expression, and the 
moderating effects of sex. Journal of Personality and Social Psychology, 
70(5), 1012-1024. 
Solomon, S., Holmes, D. S., & McCaul, K. D. (1980). Behavioral control over 
aversive events: Does control that requires effort reduce anxiety and 
physiological arousal? Journal of Personality and Social Psychology, 39(4), 
729-736. 
 84
Solomon, S., Holmes, D. S., & McCaul, K. D. (1980). Behavioral control over 
aversive events: Does control that requires effort reduce anxiety and 
physiological arousal? Journal of Personality and Social Psychology, 39(4), 
729-736. 
Spelke, E. S. (2005). Sex differences in intrinsic aptitude for mathematics and 
science? A critical review. American Psychologist, 60(9), 950-958. 
Spence, J. T. (1984). Masculinity, femininity, and gender-related traits: A conceptual 
analysis and critique of current research. In B. A. Mahler & W. B. Mahler 
(Eds.), Progress in experimental personality research (Vol. 13, pp. 1-97). 
Orlando: Academic Press. 
Spence, J. T. (1991). Do the BSRI and PAQ measure the same or different concepts? 
Psychology of Women Quarterly, 15(1), 141-165. 
Spence, J. T. (1993). Gender related traits and gender-ideology: Evidence for a 
multifactorial theory. Journal of Personality and Social Psychology, 64(4), 
624-635. 
Spence, J. T., & Helmreich, R. (1978). Masculinity and femininity: Their 
psychological dimensions, correlates and antecedents. Austin, TX: University 
of Texas Press. 
Spence, J. T., Helmreich, R., & Stapp, J. (1975). Ratings of self and peers on sex role 
attributes and their relation to self-esteem and conceptions of masculinity and 
femininity. Journal of Personality and Social Psychology, 32(1), 29-39. 
Stone, A., & Shiffman, S. (1994). Ecological momentary assessment (EMA) in 
behavioral medicine. Annals of Behavioral Medicine, 16(3), 199-202. 
 85
Stoney, C. M., Davis, M. C., & Matthews, K. A. (1987). Sex differences in 
physiological responses to stress and coronary heart disease: A causal link? 
Psychophysiology, 24(2), 127-131. 
Stoney, C. M., & Engebretson, T. O. (1994). Anger and hostility: Potential mediators 
of the gender difference in coronary heart disease. In A. W. Seigman & T. W. 
Smith (Eds.), Anger, hostility and the heart (pp. 215-237). Hillsdale, New 
Jersey: Lawrence Erlbaum. 
Suarez, E. C., Saab, P. G., Llabre, M. M., Kuhn, C. M., & Zimmerman, E. (2004). 
Ethnicity, gender, and age effects on adrenoceptors and physiological 
responses to emotional stress. Psychophysiology, 41(3), 450-460. 
Suarez, E. C., & Williams, R. B. (1990). The relationships between dimensions of 
hostility and cardiovascular reactivity as a function of task characteristics. 
Psychosomatic Medicine, 52, 558-570. 
Taylor, M. C., & Hall, J. A. (1982). Psychological androgyny: Theories, methods, and 
conclusions. Psychological Bulletin, 92(2), 45-51. 
Toh, S., & Yeo, S. L. (1995). Trends in mean years of schooling.   Retrieved 14 July, 
2005, from http://www.singstat.gov.sg/ssn/feat/3Q95/feat.html 
Tomaka, J., & Blascovich, J. (1994). Effects if justice beliefs on appraisal of and 
subjective, physiological, and behavioral responses to potential stress. Journal 
of Personality and Social Psychology, 67(4), 732-740. 
Tomaka, J., Blascovich, J., Kelsey, R. M., & Leitten, C. L. (1993). Subjective, 
physiological and behavioral effects of threat and challenge appraisal. Journal 
of Personality and Social Psychology, 65(2), 248-260. 
 86
Tomaka, J., Blascovich, J., Kibler, J., & Ernst, J. M. (1997). Cognitive and 
physiological antecedents of threat and challenge appraisal. Journal of 
Personality and Social Psychology, 73(1), 63-72. 
Treiber, F. A., Musante, L., Braden, D., Arensman, F., Strong, W. B., Levy, M., et al. 
(1990). Racial differences in hemodynamic responses to the cold face stimulus 
in children and adults. Psychosomatic Medicine, 52(3), 286-296. 
Turner, J. R. (1994). Cardiovascular reactivity and stress: Patterns of physiological 
response. New York: Plenum Press. 
Van Egeren, L. F. (1979a). Cardiovascular changes during social competition in a 
mixed motive game. Journal of Personality and Social Psychology, 37(6), 
858-864. 
Van Egeren, L. F. (1979b). Social interactions, communications, and the coronary-
prone behavior pattern: A psychophysiological study. Psychosomatic 
Medicine, 41(1), 2-18. 
Wallston, B. S. (1987). Social psychology of women and gender. Journal of Applied 
Social Psychology, 17(12), 1025-1050. 
Ward, C. A. (2000). Models and measurement of psychological androgyny: A cross 
cultural extension of theory and research. Sex Roles, 45(7/8), 529-552. 
Watkins, L., & Eaker, E. (1986). Population and demographic influences on 
reactivity. In K. Matthews, S. Weiss, T. Detre, T. Dembroski, B. Falkner, S. 
Manuck & R. B. Williams (Eds.), Handbook of stress, reactivity and 
cardiovascular reactivity (pp. 85-107). New York: Wiley. 
Whitfield, K. E., & McClearn, G. (2005). Genes, environment and race: Quantitative 
genetic approaches. American Psychologist, 60(1), 104-114. 
 87
Whitley, B. E. (1983). Sex role orientation and self-esteem: A critical meta-analytic 
review. Journal of Personality and Social Psychology, 45(4), 943-953. 
Why, Y. P., Bishop, G. D., Tong, E. M. W., Diong, S. M., Enkelmann, H. C., Khader, 
M., et al. (2003). Cardiovascular reactivity of Singaporean male police officers 
as a function of task, ethnicity and hostility. International Journal of 
Psychophysiology, 49(2), 99-110. 
Williams, D. (2002). Racial/ethnic variations in women’s health: The social 
embeddedness of health. American Journal of Public Health, 92(4), 588-597. 
Williams, J. E., & Best, D. L. (1990). Sex and psyche: Gender and self viewed cross-
culturally. Newbury Park, CA: Sage Publications. 
Williams, R. B. (1985). Neuroendocrine response patterns and stress: Biobehavioral 
mechanisms of disease. In R. B. Williams (Ed.), Perspectives on behavioral 
medicine: Volume 2. Neuroendocrine control and behavior (pp. 71-101). New 
York: Academic Press. 
Wright, R. A., & Dismukes, A. (1995). Cardiovascular effects of experimentally 
induced efficacy (ability) appraisals at low and high levels of avoidant task 
demand. Psychophysiology, 32, 172-176. 
Wright, R. A., Wadley, V. G., Pharr, R. P., & Butler, M. (1994). Interactive influence 
of self-reported ability and avoidant task demand on anticipatory 
cardiovascular responsivity. Journal of Research in Personality, 28, 68-86. 
Zeldow, P. B., Clark, D., & Daugherty, S. R. (1985). Masculinity, femininity, type a 
behavior, and psychosocial adjustment in medical students (abstract). Journal 
of Personality and Social Psychology, 48(2), 481-492. 
 88
Zeldow, P. B., Daugherty, S. R., & Clark, D. (1987). Masculinity, femininity, and 
psychosocial adjustment in medical students. Journal of Personality 




Appendix A: Description of Monetary Incentive 
Monetary incentive 
 
1. Lump sum of $30 for completing: 
a. lab session 
b. 24 ambulatory monitoring 
c. up to 50% of the total possible number of Palm diary entries    
 
Given 8 hours of sleep, 16 waking hours remain. The BP monitor has been 
programmed to take measurements every 20 minutes. Hence, this works out to be 
about 48 diary entries in total. Hence, 50% translates to approximately 24 diary 
entries. 
 
2. Each additional 1% completion of the total possible number of diary entries is 
tagged to an additional amount of $1. Hence, 1 diary entry works out to be 
about 2% of the total possible number of entries. 
 
If 50% = 24 diary entries, every additional diary entry onwards would roughly equate 
to $2. 
Then a total of $80 can be earned if 48 diary entries have been made throughout the 
24 hour monitoring period. 
 
Please note that only diary entries that are made within 5 minutes of blood pressure 





Note, data obtained from the lab session was not used in this study.  
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Appendix B: Instructions Operating the Palm Zire 
ELECTRONIC DIARY 
Press the button with a green line located at the bottom left side of the Palm Zire to 
activate the device.  
Use the stylus to tap gently on the screen. 
 
Select the ‘HOUSE’ icon located at the bottom panel of the screen. 
 
Tap on ‘Forms 3.2’ to activate the diary entry. 
The device will automatically activate the diary. 
Otherwise, you will see ‘Jolynn*’ on the next screen.  
 
Click                          to activate the diary. 
 
Upon diary activation, tap                    to proceed. 
 
Tap on             to move forward in empty fields.       




A ‘Missing Response’ window will pop up given a skipped item.  
Please tap                                    to fill in the missing response.  
The diary will then resume from that item.  
 
NEVER tap                                          as this will erase the whole diary entry record. 
 
Troubleshooting 
If you face any problems, please contact: 
Jolynn Pek at 9843 2559  
Yes
New
Edit record  




Appendix C: Instructions on Wearing Ambulatory Equipment 
Instructions to Participants 
1. PAUSE and remain as STILL as possible while the BP cuff inflates. Do not bend 
or flex your arm while the cuff is inflating. Instead, keep your arm relaxed by your 
side. Resume normal activities ONLY after the BP cuff is fully deflated. BP cuff 
inflation and deflation will only take about 30 seconds. 
 
2. Cardiovascular measures will be taken every 20 minutes. 
 
3. A bent arm or too much movement may cause the BP monitor to take a second 
reading approximately 2 minutes after the first attempt. By keeping still and your 
arm relaxed, such incidents will be minimized. 
 
4. Take out the Palm and fill out a diary entry only AFTER the BP cuff is completely 
deflated. In the event of a second BP measurement due to movement artefacts, 
only 1 diary entry is required as the first set of readings will be discarded. 
 
5. Do NOT allow the machines to get wet, or receive hard knocks! 
 
6. Periodically check that none of the electrodes have come loose. In the event of a 
lose electrode, the AIM unit will beep! Please then reattach the loose electrode.  
 
7. You MUST NOT remove the BP cuff or any of the electrode leads throughout the 
24 hour monitoring period. 
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Appendix D: The Adapted Diary of Ambulatory States 
   
 Question    Response 
   
   
 The following questions are about your situation at the time of BP measurement. 
 
1. At the time of BP measurement:  









2. At the time of BP measurement:  
What was your POSTURE? 




3. At the time of BP measurement:  





4. At the time of BP measurement:  




5. At the time of BP measurement:  






6. At the time of BP measurement: 







7. At the time of BP measurement: 







8. At the time of BP measurement: 




9. At the time of BP measurement: 






10. At the time of BP measurement: 




11. At the time of BP measurement: 






12. At the time of BP measurement: 





13. At the time of BP measurement: 






14. At the time of BP measurement: 




15. At the time of BP measurement: 







16. At the time of BP measurement: 




   
 The following questions are about your activities between BP measurements. 
 
17. Between BP measurements: 




18. Between BP measurements: 




19. Between BP measurements: 




20. Between BP measurements: 




21. Between BP measurements: 




   
 The following questions are about your activities in the past 10 minutes. 
 
22. Activity in the past 10 minutes: 
Describe your physical activity. 
Inactive – Doing nothing 
Some movement – Casual walking 
Moderate – Walking quickly 
Strenuous – Running/ exercising 
 
23. Activity in the past 10 minutes: 






24. Activity in the past 10 minutes: 






25 Activity in the past 10 minutes: 






26. Activity in the past 10 minutes: 
Can you choose to do what you’re doing now at a 








 The following questions are about your feelings in the past 10 minutes 
 
27. Feelings in the past 10 minutes: 







28. Feelings in the past 10 minutes: 






   
 The following questions are about your interaction with others. 
 
 
29. At the time of BP measurement: 
Did you interact with someone? 





30. 10 minutes before BP measurement: 
Did you interact with someone? 




31. About interaction: 
How many people did you interact with? 
 
Numeric field 
32. About interaction: 
Who did you interact with? 
 
(You can make more than 1 selection.) 







33. About interaction: 






34. About interaction: 
How close are you to this person(s)? 







35. About interaction: 
Rank of person(s) relative to me. 





36. About interaction: 
The interaction was related to: 







37. About interaction: 
The interaction was 





38. About interaction: 






39. About interaction: 






40. About interaction: 







































45. Are you going to sleep in the next 20 minutes? No 
Yes 
 
 
 
 
 
 
 
 
